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PLAN FOR ELIMINATION OF STORMWATER
RETENTION PONDS 1 A/IB, 2A/2B AND 3B

1.0 INTRODUCTION

This plan describes activities scheduled to remove five stormwater retention/treatment ponds from

service at Southern Wood Piedmont Company's (SWP's) former wood treating plant site in

Chattanooga, Tennessee. These retention/treatment ponds, designated 1A/1B, 2A/2B and 3B, were

installed to abate the discharge of stormwater runoff potentially contaminated with creosote

constituents during operation of the former wood treatment plant between 1977 and 1988. The ponds

were operated and discharge was monitored in accordance with National Pollutant Discharge

Elimination System (NPDES) permit No. TN0028380.

Pond 1A collected stormwater from an approximately 21.6-acre portion of the production area of the

former treating plant and an adjacent treated wood storage area as shown on Drawing CL-101. The

pond was designed to collect runoff from the first 3/4 inches of rainfall. Runoff was diverted to

overflow spillways after collection of the first 3/4 inches of rainfall runoff. Stormwater collected in

Pond 1A was transferred to Pond IB by both gravity drainage and pumping where the collected

stormwater was aerated to enhance biodegradation of creosote constituents. Water samples were

obtained within Pond IB to determine compliance with NPDES permit limits prior to discharge to

Chattanooga Creek via the adjacent floodplain. Samples were also obtained as the treated stormwater

was discharged and the laboratory results reported to Tennessee Department of Health and

Environment [now Tennessee Department of Environment and Conservation (TDEC)] pursuant to

the NPDES permit requirements.

Pond 2A collected stormwater from an approximately 5.2-acre treated wood storage area at the east

end of the former treating plant (Drawing CL-101). Ponds 2A and 2B were operated similarly to

Ponds 1A/1B to collect and treat stormwater runoff from the first 3/4 inches of rainfall and to

discharge the treated stormwater in accordance with the NPDES permit.

Pond 3A, which was used to pretreat process wastewater prior to discharge to the Chattanooga

Publicly Owned Treatment Works (POTW), was closed under a permit issued by TDHE in 1987.

Creosote containing waste was removed from the bottom of Pond 3A after dewatering. The pond

was then filled with clayey soil obtained from the northern portion of the site where no wood treating
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activities or treated product storage had historically occurred. Pond 3B which collected stormwater

runoff from the former track area was drained by pumping and visually contaminated sediment was

removed at the time Pond 3A was closed. Pond 3B remains in service and collects rainwater runoff

from a portion of the former drip track area and from the closed Pond 3 A cover (approximately 14.8-

acre drainage area as shown on Drawing CL-101). Stormwater collected in Pond 3B is currently

pumped to the POTW as required to prevent overflow of the pond.

The wood treating plant at the Chattanooga, Tennessee site was closed in 1988. All plant structures

and trackage except the wastewater pretreatment plant, 150,000-gallon wastewater storage tank, and

the shop building were demolished and removed from the site. Visually contaminated soils were

removed from the surface and from areas excavated during plant demolition. These excavated areas

and areas of former plant foundations and slabs were covered with soil from the northern portion of

the site and grassed. The primary areas where excavation of visually contaminated soil occurred are

located along the former drip track, along a short spur line running beside the western property line,

and within the CERCLA reported pond south of the former treatment plant (see Drawing CL-101).

The CERCLA reported pond was filled with clayey soil obtained from the northern portion of the

site, graded to convey runoff to the Chattanooga Creek floodplain, and the surface grassed for erosion

control.

The following site activities have removed sources of contamination of surface runoff with creosote

constituents:

• demolition of the treating plant

• removal of visually contaminated soil from the bottom of ponds 3 A & 3B the bottom of

the CERCLA reported pond, and from the ground surface along the drip track

• placement of clean fill and grass cover in excavated areas and over the former plant

foundation slabs

• maintenance of a grass cover.
i

4

.(.

Therefore, stormwater retention and treatment is no longer necessary to abate the discharge of

stormwater contaminated with creosote constituents at the Chattanooga site. This absence of need for

stormwater retention and treatment has been demonstrated by collection and testing of stormwater

runoff during six rainfall events between March 1992 and December 1996. Analyses of these

samples has shown that the stormwater runoff contains none of the listing constituents for hazardous
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waste code F034 (wastewaters that have come in contact with process contaminants, process

residuals, preservative drippage, and spent formulations from wood preserving processes generated at

plants that use creosote formulations) per 40 CFR 261.31. Copies of the laboratory1 reports for these

site rainfall events are included in Attachment 1.

2.0 PERFORMANCE STANDARD

This plan is designed to maintain the present stormwater run-off control and monitoring (if required)

in accordance with TDEC General Stormwater NPDES permit requirements, without the collection

and batch treatment provisions of previous NPDES permits. To accomplish this, the ponds will be

filled with native clayey soil and the surfaces graded to drain and grassed for erosion control (see

Drawing CL-102).

3.0 PLANNED ACTIVITIES

Activities to be performed to eliminate each of the five ponds will be similar. These activities are as

follows:

1) Remove vegetation and standing water - Areas marked for excavation will be cleared

and grubbed. Stormwater and infiltrating ground water (the bottoms of ponds 1A

and 3B are below seasonal high ground-water level) will be pumped to the

Chattanooga POTW in accordance with an existing discharge permit.

2) Contaminated soil removal - Visually contaminated soil present in the bottom of the

ponds will be excavated and transported off-site for disposal at a permitted TSD

facility.

3) Fil l ing of ponds - Soil in the dikes at ponds 1 A/IB and 2A/2B will be moved into the

ponds and compacted. Additional fill consisting of local clayey soil obtained from

an off-site borrow source, will be placed to establish final grades at Ponds 1A/1B

and 2A/2B. Pond 3B will be filled with the same clayey soil from the off-site

borrow source. The clayey soil fill will be compacted to at least 95 percent of the

standard Proctor maximum dry density as determined by ASTM test method No. D-
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698. The fill material will be tested in the laboratory1 to document classification and

required as-compacted densities (Proctor testing). Compaction of the fill to the

required densities will be confirmed by performing field density tests as the fill is

placed. At least one field density test will be performed in each pond for each two-

foot accumulation of fill.

4) Finish Grades - Grading plans are shown on Drawings CL-103 and CL-104 for

ponds 1A/1B and 2A/2B, respectively. Pond 3B will be filled to surrounding grade

and the surface graded to direct runoff to a reconstructed catch basin that ties into the

existing and additional constructed below grade piping (shown on Drawing CL-102)

so that runoff from this area is directed to the concrete ditch upstream of the new

discharge point at former ponds 1A/1B. The grading plan for the elimination of

Pond 3B is shown on Drawing CL-105. Grading will be field monitored and a

survey will be performed to document the final grade. Cross-sections comparing the

existing and proposed grade as referenced on the grading plans are shown on

Drawing CL-107.

5) Installation of additional below-grade piping - Pond 3B collects runoff from a

portion of the former drip track area and from the closed Hazardous Waste

Management Unit (Pond 3A). The existing stormwater management system includes

an underground drainage culvert linked to the ditches and swales used to control

stormwater runoff. Underground, 24-inch diameter reinforced concrete pipe and

corrugated metal pipe are present on the western side of the site to facilitate the

conveyance of stormwater to Pond 1 A. The existing piping was designed for the 10-

year, 24-hour rainfall event. Because the existing piping system does not

accommodate the 25-year, 24-hour design storm required for runoff from the cover

of closed pond 3 A, an additional 18-inch diameter CMP storm drain will be installed

parallel to the existing 24-inch diameter concrete storm drain as shown on Drawing

CL-102. Headwall and profile details are shown on Drawings CL-106 and CL-108,

respectively.

6) Extension of concrete ditches and construction of flow monitoring structure -

Construction of extensions to the existing concrete ditches and construction of the
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concrete flow monitoring structures will be performed in conjunction with the

placement and finish grading of the surface and vegetative layer at former ponds

1A/1B and 2A/2B. The ditch extension and structure has been designed to

accommodate the 25-year, 24-hour storm event. A removable, V-notch weir will be

constructed within a concrete channel at the discharge points to allow sampling and

flow rate determination as may be required under the general NPDES stormwater

permit. Flow monitoring structure and ditch details are presented on Drawing CL-

109.

7) Vegetative Layer and Grassing - A 6-inch thick, surface vegetative soil layer will be

placed within the regraded area. This surface layer will be grassed with an

appropriate grass mixture for the region and the season in which seeding occurs.

4.0 SCHEDULE

Implementation of work is contingent upon TDEC and EPA approval. Work will begin shortly after

approval is obtained form TDEC and EPA.

5.0 DOCUMENTATION

Construction will be monitored by an independent engineer retained by the owner. Documentation

will include, but not be limited to, the following:

Field and laboratory quality assurance test data;

Daily records of construction activity;

Record photographs; and

As-built location and topographic maps and details.

A report documenting activities performed to eliminate the retention ponds will be submitted to

TDEC and EPA within 90 days of completion of construction.
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Stormwater Laboratory Reports



•2 . NOV 09 '52 OJ : 42PM SOUTHERN WOOD

/ MARTIN H. DAVIS
President

TECHNICAL LABORATORIES, INC.
515 CHEROKEE BLVD.

CHATTANOOGA, TENNESSEE 37405 615/265-4533

ACCOUNT NO.

RECEIVED PROM

RECEIVED DATE

MATERIAL

HARKED -

LABORATORY NO.

2366-001 DATE MARCH 20, 1992

SOUTHERN WOOD PIEDMONT COMPANY. P. 0. BOX '1368, CHATTANOOGA.
MR. JIMMY HUDSON TENNESSEE 37401

03/12/92

NPDES DISCHARGE SAMPLE

SEE BELOW

325.027

pH

Phenols mg/1

Grease & Oil
(Partition-Gravimetric) ms/1

Dissolved Oxygen mg/1

5 Day BOD mg/1

Total Suspended Solids mg/1

Settleable Solids ml/1

8.3

<0.001

7

9.7

1
4

0.0

Sample 20. Sampled at Discharge Pipe. 03/12/92, 1400, By TLI
Employee 139 and 3, Terry Uheland end Sandra Vance Tenn*»cec
Water Pollution Control Personnel, Bill Arranti and Jimmy Hudson
of Southern Wood Piedmont

TECHNICAL LABORATORIES, INC.

MARTIN H. DAVIS
President

ibc



NOV 09 "92 04 = 42PM SOUTHERN WOOD

MARTIN H. DAVIS
President

TECHNICAL LABORATORIES, INC.
515 CHEROKEE BLVD.

CHATTANOOGA, TENNESSEE 37405

'.19

615/265-4533

ACCOUNT NO.

RECEIVED ?ROM

RECEIVED DATE

MATERIAL

MARRED

2366-001 DATE MARCH 20, 1992

LABORATORY NO,

SOUTHERN WOOD PIEDMONT COMPANY. P. 0. BOX 1368, CHATTANOOGA,
MR. JIMMY HUDSON • TENNESSEE 37401

03/12/92 (VIA TLI PICK UP)

NPDES DISCHARGE SAMPLE

SAMPLE 2B, SAMPLED AT DISCHARGE PIPE, 03/12/92, 1620, BY TERRY
WHELAND AND SANDRA VANCE TENNESSEE WATER POLUTION

PERSONNEL. BILL ARRANTS AND JIMMY HUDSON OF
SOUTHERN WOOD PIEDMONT

325,036

pll

Phenols mg/1

Grease & Oil
(Partition-Gravimetric) mg/1

Dissolved Oxygen mg/1

5 Day BOD B&/1 '

Total Suspended Solids mg/1

Settleabl* Solid* ml/1

8.3

0.002

4

9.0

1

4

0.0

TECHNICAL LABORATORIES, INC,

MARTIN H. DAVIS
President

ibc



"•• P1? '92 04:4^PM E.OUTHERH HOOD

MARTIN H. DAVIS
President

TECHNICAL LABORATORIES, INC.
515 CHEROKEE BLVD.

; CHATTANOOGA, TENNESSEE 37405 615/265-4533

ACCOUNT NO.

RECEIVED PROM

RECEIVED DATS

MATERIAL

MARKED

LABORATORY NO.

2366-001 DATE MARCH 20, 1992

SOUTHERN WOOD PIEDMONT COMPANY, P, 0. BOX 1368, CHATTANOOGA,
MR. JIMMY HUDSON TENNESSEE 37401

03/12/92

NPDES DISCHARGE SAMPLE

SEE BELOW

325,026

PH

Phenols mg/1

Grease & Oil
(Partition-Gravimetric)

Dissolved Oxygen rag/1

5 Day BOD mg/1

Total Suspended Solid* mg/1

Settleable Solids ml/1

8.3

0.001

5

9.0

1

3

0.0

Sample IB, Sampled at Discharge Pipe. 03/12/92, 1315, By TLI
Employee 139 and 3, Terry Uhelend and Sandra Vance Tennessee
Water Pollution Control Personnel, Bill Arrants and Jimmy Hudson
of Southern Wood Piedmont

TECHNICAL LABORATORIES, INC.

MARTIN H. DAVIS
President

ibc



0? '92

MARTIN H. DAVIS
President

ACCOUNT NO.

RECEIVED FROM

RECEIVED DATE

MATERIAL

MARKED ..

LABORATORY NO.

04 .'43PM SOUTHERN WOOD

TECHNICAL LABORATORIES, INC,
515 CHEROKEE BLVD.

CHATTANOOGA, TENNESSEE 37405

P. 2:

615/265-4533

2366-001 DATE MARCH 20, 1992

SOUTHERN WOOD PIEDMONT COMPANY, P. 0. BOX 1368, CHATTANOOGA,
MR. JIMMY HUDSON TENNESSEE 37401

03/12/92 (VIA Til PICK UP)

NPDES DISCHARGE SAMPLE

SAMPLE IB, SAMPLED AT DISCHARGE PIPE, 03/12/92, 1600, BY TERRY
WHELAND AND SANDRA VANCE TENNESSEE WATER

POLLUTION CONTROL PERSONNEL, BILL ARRANTS AND
JIMMY HUDSON OF SOUTHERN WOOD PIEDMONT

325,034

ptl

Phenolc mg/1

Create & Oil
(Partition-Gravimetric) ing/1

Dissolved Oxygen mg/1

5 Day BOD tag/1

Total Suspended Solids mg/1

Settleable Solids ml/1

8.3

0.002

7

8.9

1

3

0.0

TECHNICAL LABORATORIES, INC.

^Jxi

MARTIN H. DAVIS
President

ibc



V 03 '92 04:43PM SOUTHERN HOOD

MARTIN H. DAVIS
President

TECHNICAL LABORATORIES, INC,
515 CHEROKEE BLVD.

CHATTANOOGA. TENNESSEE 37405 615/265-4533

ACCOUNT NO.

RECEIVED FROM

RECEIVED DATE

MATERIAL

MARKED •

LABORATORT NO.

23&6-001 DATE MARCH 20, 1992

SOUTHERN HOOD PIEDMONT COMPANY, P. 0. BOX 1368. CHATTANOOGA,
MR. JIMMY HUDSON TENNESSEE 37401

03/12/92 (VIA TLI PICK UP)

NPDES DISCHARGE SAMPLE

SEE BELOW

325,035

Phenols rag/1

Grease & Oil
(Partition-Gravimetric) ng/1

Dissolved Oxygen mj»/l

5 Day BOD mg/1

Total Suspended Solids mg/1

Settleabls Solid* ml/1

8.4

0.001

3

6.9

1

2

0.0

Simple IB, Sampled at Discharge Pipe, 03/12/95, 1810, By TLI
Employee 3, Terry Wheland »nd Sandra Vanct T«nnaa«ce Water
Pollution Personnel, Bill Arrant* and Jimmy Hudfon of Southern
Wood Piedmont

TECHNICAL LABORATORIES, INC.

MARTIN 11. DAVIS
President

ibc



P.O. Box 5447
Sparlanburg, S.C. 29304

Phone: (803) 599-1070
FAX: (803) 599-1087

Southern Wood Piedmont Company

November 16, 1994

Mr. Phillip L. Stewart
Tennessee Dept. of Environment and Conservation
540 McCallie Avenue, Suite 550
Chattanooga, TN 37402-2013

Re: NPDES Permit No. TN00283 80
Hamilton County

Dear Mr. Stewart:

Enclosed with this letter are sample analyses results for tests completed according to the request
made in your letter of April 18, 1994. This was site superintendent Jim Hudson's first
opportunity to meet the sample protocol of the Tennessee Baseline General Permit. Samples
were collected from the influent to pond 1A and from the effluent from pond 3B. Due to plant
logistics and the time of the beginning of flow for each discharge point, it was impossible to
obtain samples from the influent to pond 2A during this storm event. 2A influent samples will be
obtained at the next opportunity.

Samples from pond 1A were collected at the point where the culvert from the concrete ditch
enters the pond. Samples from pond 3B were collected, beginning approximately 5-10 minutes
after the pump turned on, from the sump pump station manhole located next to pond 3B. This
was possible because the automatic pump which pumps water from pond 3B to the POTW sewer
came on much later than the first observed flow into pond 1 A. Samples were grabbed from
influent sump water before the water entered the pump.

Samples were analyzed for all parameters included.in the current NPDES permit as well as those
outlined in the general permit rule except pentachlorqphenol, total arsenic, total chromium, and
total copper. Creosote was the'Only preservative:used at this facility when it was in operation.
Arsenic, chromium and copper, in addition to pentachlorophenol, were not used at the site as
wood preservatives at any time during plant operations. The text in section 7.b.2.vii, therefore, is
not applicable to the Chattanooga site. SWP did analyze for .Chemical Oxygen Demand. I
discussed these facts with Mr. Vojtn Janjic by telephone after receiving your letter.



iilhern Wood Piedmont Company

All parameters analyzed for met the requirements of NPDES permit TN0028380 with the
exception of dissolved oxygen from the pond 3B discharge. The low dissolved oxygen in the
discharge (4.1 mg/1 compared to the permit limit of a minimum of 5.0 mg/1) was probably due to
the water's residence time in the pond and the lack of aeration in the pond. SWP would like to
close pond 3B and discharge directly into Chattanooga Creek the surface flow that presently runs
into the pond. The dissolved oxygen in surface flow presently entering 3B should be greater than
the level found in the pond 3B discharge.

SWP will submit analytical results from samples obtained from the influent to pond 2A as soon as
possible. Please call me at 803-599-1078 if you have any questions or comments regarding the
data submitted with this letter.

Sincerely,

William P. Arrants
Environmental Compliance &

Safety Manager

CC: T. M. Davis
M. D. Pruett
J. L. Hudson

Umpdes



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

1 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165

LOG NO: S4-45765

Received: 24 OCT 94f-111 1 * /-. f. ~ * ~ . "*"
Ms . Sandra Watson
Southern Wood Piedmont (CH)
P.O. BOX 5447
Spartanburg, SC 29304

0 £ 1994

CC : Steve Blevins

REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES

45765-1 # 12186

---------- .....
PARAMETER

Project: Chattanooga, TN
Sampled By: Client

Page 1

DATE SAMPLED

10-19-94

45765-1

Biochemical Oxygen Demand (5 Day) (405.1), mg/1
ispended Solids (160.2), mg/1
-r.onia-N, mg/1

Chemical Oxygen Demand (410.2), mg/1
units

.solved Oxygen, mg/1
Phenolics, Total Recoverable, mg/1
Oil & Grease (413.2), mg/1

ND
5.0
0.63

23
7 . 3
4.1
ND
ND

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

02 LaRoche Avenue • Savannah, GA 31404 • (912)

Ms. Sandra Watson ..
Southern Wood Piedmont (CH) "'"///v
P . O . BOX 5447 ' '
Spartanburg, SC 29304

CC: Steve Blevins

LOG NO: S 4 - 4 5 7 6 5

(912) 352-0165

rV>,^
^ I '/ ̂  •--

>/ • ..' •• )
Q. . . , ' Received: 24 OCT 94'

LOG NO

REPORT OF RESULTS

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

Project: Chattanooga, TN
Sampled By: Client

Page 2

45765-2 Method Blank
45765-3 Detection Limits
45765-4 Accuracy (mean % recovery)
45765-5 Precision (% RPD)
45765-6 Analyst Initials

PARAMETER 45765

Biochemical Oxygen Demand
(5 Day) (405.1) , mg/1
.spended Solids (160.2), mg/1

Ammonia-N, mg/1
Chemical Oxygen Demand (410.2), mg/1
pH, units
Dissolved Oxygen, mg/1
Phenolics, Total Recoverable, mg/1

i 1 & Grease (413.2), mg/1

-2

ND

ND
ND
ND

--
ND
ND

45765-3

2.0

5.0
0.030

20

1.0
0.010
1.0

45765-4

109 %

98 %
103 %
94 %
96 %

89 %
115 %

45765-5

5.5 %

3.0%
0.97 %
1.1 %
0 %

9.0 %
3.5 %

45765-6

AW

AW
TH
AW
AW
AW
TH
TH

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

'2 LaRoche Avenue • Savannah, GA 31404 • (912) 354-ZS5,S/^Eax (912)
/•*T / •£. 11 /"^ ~

352-0165

Ms. Sandra Watson
Southern Wood Piedmont (CH)
P.O. BOX 5447
Spartanburg, SC 29304

LOG NO: S4-45765

Received: 24 OCT 94

CC: Steve Blevins •.Project: Chattanooga, TN
Sampled By: Client

LOG NO

REPORT OF RESULTS

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

Page 3

45765-7 EPA Method Number
45765-8 Date Extracted
45765-9 Date Analyzed

PARAMETER

Biochemical Oxygen Demand (5 Day) (405.1)
.-••ended Solids (160.2)
• :iunia-N
.mical Oxygen Demand (410.2)

I
Dissolved Oxygen
Phenolics , Total Recoverable
Oil & Grease (413 .2)

45765

405
160
350
410
150
360

-7 45765-8

.1

.2

.1

. 1

. 1

.1
9065

413 .2 10.25.94

45765-9

10
10
10
10
10
10
10
10

.25

.25

.26

.24

.24

.24

.27

.25

.94

.94

.94

.94

.94

.94

.94

.94

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

•2 LaRoche Avenue • Savannah, GA 31404 • (912) 354-^fe^Eax (912) 352-0165

. v^O-, LOG NO: S4-45765

^ ̂  "' '̂  -vv ... * v; Received: 24 OCT 94
Ms. Sandra Watson p _ "''' f) , '•' .'
Southern Wood Piedmont (CH) " 'ijr
P.O. BOX 5447 '̂i,r/ .
Spartanburg, SC 29304 ''/,•,

CC: Steve Blevins Project: Chattanooga, TN
Sampled By: Client

REPORT OF RESULTS Page 4

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

45765-10 Report Completion Date

PARAMETER 45765-10

Date Reported 11.03.94

Methods: EPA SW-846
ND = Not Detected

J. W. Andrews, Ph. D.

Final Page Of Report

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA



I SAVANNAH LABORATORIES AND ENVIRONMENTAL SERVICES, INC.
ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

Slot L>floch« A»toj«
S»/XTV^ GA. 3HW
Pl-or*:(5)J) 3W-105B

QsQ

oatio. P.O. MO.

cuEm AIAME

pnojEu

CUENr ADDRESS

lEUPMOfiE

CUENT

77?r
' SAMPUNG

DATE 1IME

Uj

SAMPLE 10

T.C QUIRE 0 ANALYSES

'S
ot

 ID
 s

1

w-
LU »-
-c x

DATE/WE

TIME

n£Ccf»cO OY: (SIGNATURE)

fi:C£,'.'EO OY: (SIGVAIURE)

OAIE/TIMEE/TI

OAIE/1IME

x

REUNOUISHEODY: (SIGVAIUPE)
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CU3IOOY
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PAGE OF
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DATE REPORT
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( |
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OA1E/HVE

O A I E / I I W E



/

Sample Location: j>- Q D(Sc./-?A.

Collector's Name:"~~^Z/x?p/71 •/

Date:'

7~&

T/fr^^f/-? •/£/

Field Information: pH ~/t / • Conductance

Soil

Ter^p.

Wastewater

Analysis Requested ^

Identification No. Tirne

Chain of Possession

l' 5oY](L
Relinquished by

Relirxjuished by

11eC'..od of Shipment:

'Date/Tune Received By

Received By

LAB ID

Date/time

Date/Time

In ternal Teiit>. oC Container::

Container sealed before shiptnent:
Container sealed upon receipt:

Gefoce shipping On receipt



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

_

LaRoche Avenue • Savannah, GA 314 7,658 -Fax (912) 352-0165

LOG NO

NOV 1 1 1994
Ms . Sandra Watson
Southern Wood Piedmont (QU\,,D n . . . r . r
P . O . BOX 5447 E N V I R O N M E N T A L /> . - .
Spartanburg, SC 29304

CC: Steve Blevins

REPORT OF RESULTS

SAMPLE DESCRIPTION , LIQUID SAMPLES

LOG NO: S4-45720

Received: 20 OCT 94

Project: Chattanooga, TN
Sampled By: Client

Page 1

DATE SAMPLED

45720-1 Stormwater Sampling (# 12185)

PARAMETER

10-19-94

45720-1

Biochemical Oxygen Demand (5 Day) (405.1), mg/1
Suspended Solids (160.2), mg/1
Ammonia-N, mg/1
Chemical Oxygen Demand (410.2), mg/1
L.H, units

solved Oxygen, mg/1
.iolics, Total Recoverable, mg/1

^_j. & Grease (413.2), mg/1

2 .5
16

0 .56
ND

7 .7
11
ND
ND

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, PL • Deerfietd Beach, FL • Mobile, AL • New Orleans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5i02 LaRoche Avenue • Savannah. GA 31404 • (9l2^j354:7858 • Fax (912) 352-0165

LOG NO: S4-45720

Received: 20 OCT 94
Ms. Sandra Watson
Southern Wood Piedmont (CH)
P.O. BOX 5447
Spartanburg, SC 29304

LOG NO

CC: Steve Blevins

REPORT OF RESULTS

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

Project: Chattanooga, TN
Sampled By: Client

Page 2

4 5 7 2 0 - 2 Method Blank
4 5 7 2 0 - 3 Detection Limits
4 5 7 2 0 - 4 Accuracy (mean % recovery)
4 5 7 2 0 - 5 Precision (% RPD)
4 5 7 2 0 - 6 Analyst Initials

PARAMETER 4 5 7 2 0 - 2 4 5 7 2 0 - 445720-3

Biochemical Oxygen Demand ND 2.0 107 %
(5 Day) (405.1), mg/1

r oended Solids (160.2), mg/1 ND 5.0 98 %
jnia-N, mg/1 ND 0.030 101 %

emical Oxygen Demand (410.2), mg/1 ND 20 92 %
pH, units 96 %
Dissolved Oxygen, mg/1 0.10 ---

--nolics, Total Recoverable, mg/1 ND 0.010 89 %
^il & Grease (413.2), mg/1 ND 1.0 115 %

4 5 7 2 0 - 5

0 %

4 . 1 %
0 . 9 9 %

1.1 %
0 %

9.0 %
3.5 %

4 5 7 2 0 - 6

AW

AW
AW
AW
AW
AW
MM
TH

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

5102 LaRoche Avenue • Savannah, GA 31404

NOV 11 1994
Ms. Sandra Watson J0d

Southern Wood Piedmont (CH)

P . O . BOX 5447 E N V I R O N M E N T 1

Spartanburg, SC 29304

CC: Steve Blevins

LOG NO: S 4 - 4 5 7 2 0

Received: 20 OCT 94

LOG NO

REPORT OF RESULTS

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

Project: Chattanooga, TN
Sampled By: Client

Page 3

45720-7 EPA Method Numbers
45720-8 Date Extracted
45720-9 Date Analyzed

PARAMETER 45720-7 4 5 7 2 0 - 8 45720-9

Biochemical Oxygen Demand (5 Day) (405.1)
"uspended Solids (160.2)

::icnia-N
Chemical Oxygen Demand (410.2)

solved Oxygen
•L iienolics , Total Recoverable
Oil & Grease (413 . 2)

405.1
160.2
350.1
410 .1
150 .1
360.1
9065

413 .2 10.25 .94

10.21.94
10.21.94
10 .26.94
10 .21.94
10.20.94
10.20.94
10.27.94
10.25.94

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

C H 02 LaRoche Avenue • Savannah. GA 31404 • (912)354-7858 •

Ms. Sandra Watson
Southern Wood Piedmont (CH)
P . O . BOX 5447 '
Spartanburg, SC 29304

352-0165

NOV 1 ^ •"

LOG NO: S 4 - 4 5 7 2 0

Received: 20 OCT 94

F"

LOG NO

CC: Steve Blevins

REPORT OF RESULTS

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

Project: Chattanooga, TN
Sampled By: Client

Page 4

45720-10 Report Completion Date

PARAMETER

"X=ite Reported

45720-10

11.09 .94

Methods: EPA SW-846
ND = Not Detected

J. W. Andrews, Ph. D.

Final Page Of Report

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerf/e/d Beach, FL • Mobile, AL • New Orleans, LA



S L SAVANNAH LABORATORIES AND ENV| f 'MENIAL SERVICES, INC.
ANALYSIS REQUEST AND CHAIN U. CUSTODY RECORD (91̂  :S-I.78S9

JOO NO.

CUEHINAME

P.O. NO. PROJECT

CUENT ADDRESS
2 8

CUENT PP.OJECJ )A,\NAG£n

SAWPUNG

1IME SAMPLE 10

nn/
-.EOUinEO ANALYSES

CQ

e'i

^L

0-
>

OF

STANDARD

RUSH f~]

OA1E REPORT

neouESTEo

REMARK

Bn /IK

DATE/UME chto or: ^E/II

O Wf]
TIME n-:CE,^0 OY: (SiGVAlunE) OAIE/1IME RELINQUISHED OY: (SI&-MIUPE) ^

m

ONLY
COCUSTODY CUSTODY SEAL MO. SLIOGNO, LAOOnATOnYnEMAHKS:

- J



Sample Location:

Collector's

Sample Date: /

^____

Z^//c /7 - .

Field Infarction: pH // / Conductance

Was t ewa te r Soil Sludge

Analysis

GcoLindwater

p,

LAB ID J

Identification No. Tijne /#/??

Ffe 1l nquished by

"Rel-irx^uished by

Ket;.od ot" Shipment •.

Qiain of Possession

Received By

Received By

Date/Time

Date/Time

Internal Temp, of Containec:

Container sealed befoce shipment:
Container sealed upon receipt:

Before shipping On receipt



11/15/1994 10:08 615267719k)

ifr
SGUlHtKN w 6152677150

SOUTHERN WOOD PIEDMONT

NPDES STORM WATER SAMPLING FIELD FORM

bl

SITE NAME:
OUTFALL LOCATION: /„ /?
DATE:

<*<*?

GENERAL RAINFALL EVENT CONDITIONS:

Rainfall Started:
First Flow Thru Outfall Observed:
Last Rainfall (>or = 0.1 inch)
Hours Since La3t Rain Even::

Date:
Date:
Date:

Time:
Time:
Time:

GRAB SAMPLE (To be collected during the first 30 minutes of discharfle)

Sample Time:/^>
/73fli^ ~7, 1 pH c^-^o

Sampler/Tester's Signature:

Temperature

TIME WEIGHTED COMPOSITE SAMPLE (3 samples per hour taken a minimum of 15 minutes apart)

GRAB NO. HOUR TIME INITIALS COMMENTS

2
3
4
5
6
7
8
9

^1

2
2

"5*.>
3
3

STORM EVENT DATA:
Temperature:
Total Rainfall During Sampling:
Total Rainfall-inches:
Duration of Storm-hours:
Total Flow during Storm:

Samplers Signature <£<&*s" "

storm water1

2/94



I l / l b / i y y 4

SOUTHERN WOOD PIEDMONT

NPCES STORM WATER SAMPLING HELD FORM

SITE NAME:
OUTFALL LOCATION:
DATE:

D/*cfyAr<9£ 5c,/T)P~7a

GENERAL RAINFALL EVENT CONDITIONS:

Rainfall Started:

First Flow Thru Outfall Observed:
Last Rainfall {> or = 0.1 inch)
Hours Since Last Rain Event:

Date:
Date:
Date:

Time:

Time:

Time:

///, /</7?S

//

GRAB SAMPLE (To be collected during the first 30 minutes of discharge)

"Sample Ti pH Temperature

SampleryTester's Siflnature:

TIME WEIGHTED COMPOSITE SAMPLE (3 samples per hour taken a minimum of 15 minutes apart)

GRAB NO. HOUR TIME INITIALS COMMENTS

3:30*
2
3

5
6
7
8
9

2
2

)
3
3

.3 ;

STORM EVENT DATA:
Temperature:
Total Rainfall During Sampling:
Total Rainfall-inchas:
Duration of Storm-hours:
Total Flow during Storm:

Samplers Signature

. J

stormwater
2/94



P.O. Box 5447
Spartanburg, S.C. 29304

Phone: (803) 599-1070
FAX: (803) 599-1087

Southern Wood Piedmont Company

January 11, 1995

Mr. Phillip L. Stewart
Tennessee Department of Environment and Conservation
540 McCallie Avenue, Suite 550
Chattanooga, TN 37402-2013

Re. NPDES Permit No. TN0028380
Hamilton County

Dear Mr. Stewart:

Enclosed with this letter are sample analyses results for the final test of site stormwater as
required by your letter of April 18, 1994. The analyses results included herein are from a
sample of the stormwater influent to pond 2A. The sample was collected from the outfall side
of the culvert that empties into pond 2A. The sample was collected by Mr. Jim Hudson on
December 10, 1994 according to the protocol of the Tennessee Baseline General Permit.

The analyses results show water quality that meets the parameter quality requirements of the
Tennessee Baseline General Permit and also the site's individual NPDES permit. Stormwater
sample analyses results from pond 1A influent and pond 3B effiuent were reported in my
November 16, 1994 letter to you.

Please review these analyses results and consider SWP's proposal to discharge the
stormwater from the sampled sources directly to Chattanooga Creek under the terms of a
Tennessee Baseline General Permit. This would allow SWP to close the present NPDES
pond system, and also reduce the site's stormwater effluent to the city sewer.

Please contact me at the above letterhead or at 803-599-1078 if you have questions or
comments.

Sincerely,

W. P. Arrants
Environmental Compliance &

Safety Manager
3339bw

CC: T. M. Davis
M. D. Pruett
J. L. Hudson



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165~
LOG NO: S 4 - 4 6 7 5 7

Received: 13 DEC 94
~ IvJ. f I

Ms . Sandra Watson
Southern Wood Piedmont (CH)
P.O. BOX 5447
Spartanburg, SC 29304

JAN 0 9 1995

SOUTHERN WOOD P|£DMONT

CC: Steve Blevins Project: Chattanooga, TN
Sampled By: Client

4 ft /VD^C7 REPORT OF RESULTS

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES

Page 1

DATE SAMPLED

46757-1 # 12277

PARAMETER

12-10-94

46757-1

Biochemical Oxygen Demand (5 Day) (405.1), mg/1
Suspendid Solids (160.2), mg/1
Ammonia-N, mg/1
Chemical Oxygen Demand (410.2), mg/1
pH, units

1 & Grease (413.2), mg/1
;solved Oxygen, mg/1

rnenolics,Total Recoverable, mg/1

4 .7
12

0 .70
40

7 .4
ND

7 . 6
ND

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deertield Beach, FL • Mobile, AL • New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

2 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165

Ms. Sandra Watson
Southern Wood Piedmont (CH)
P . O . BOX 5447
Spartanburg, SC 29304

JAN 0 S 1995

SOUTHERN WOOD PIEDMONT

LOG NO: S4-46757

Received: 13 DEC 94

LOG NO

CC: Steve Blevins

REPORT OF RESULTS

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

Project: Chattanooga, TN
Sampled By: Client

Page 2

46757-2 Method Blank
46757-3 Detection Limits
46757-4 Accuracy (mean % recovery)
467S7-S Precision (%• RPD)
46757-6 Analyst Initials

PARAMETER 46757-2 46757-446757-3

Biochemical Oxygen Demand ND 2.0 115 %
(5 Day) (405.1), mg/1
pendid Solids (160.2), mg/1 ND 5.0 90 %
.onia-N, mg/1 ND 0.030 98 %

v_uemical Oxygen Demand (410.2), mg/1 ND 20 89 %
pH, units 96 %
Dissolved Oxygen, mg/1 0.10
Phenolics,Total Recoverable, mg/1 ND 0.010 86 %
Oil & Grease (413.2), mg/1 ND 1.0 96 %

46757-5 46757-6

0.87 %

1.1 %
1.0 %
2.2 %
0 *

0
0

AW

AW
AW
AW
AW
AW
MM
MM

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA



SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

'02 LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165

IB"

Ms. Sandra Watson
Southern Wood Piedmont (CH)
P.O. BOX 5447
Spartanburg, SC 29304

]JW ° 3 1995

SOUTHERN TOD P/EDMON7

LOG NO: S4-46757

Received: 13 DEC 94

CC: Steve Blevins

LOG NO SAMPLE DESCRIPTION

REPORT OF RESULTS

QC REPORT FOR LIQUID SAMPLES

Project: Chattanooga, TN
Sampled By: Client

Page 3

46757-7 EPA Method Numbers
46757-8 Dates Extracted
46757-9 Dates Analyzed

PARAMETER

Biochemical Oxygen Demand (5 Day) (405.1)
Suspended Solids (160.2)
Ammonia -N
Chemical Oxygen Demand (410.2)

solved Oxygen
lies, Total Recoverable

. - ̂  Grease (413 .2)

46757

405
160
350
410
150
360
420
413

-7 46757-8

.1

.2

.1

.1

.1

.1

.1

.2 12.15.94

4

12
12
12
12
12
12
12
12

675

.14

.14

.23

.15

.14

.14

.29

.15

7-9

.94

.94

.94

.94

.94

.94

.94

.94

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA



SL SAVANNAH LABORATORIES
& ENVIRONMENTAL SERVICES, INC.

LaRoche Avenue • Savannah, GA 31404 • (912) 354-7858 • Fax (912) 352-0165
LOG NO: S 4 - 4 6 7 5 7

Received: 13 DEC 94
Ms. Sandra Watson J&$ 0 9 1QQCT
Southern Wood Piedmont (CH) ' " "^
P . O . BOX 5447 cnirmi-™
Spartanburg, SC 29304 ^UTHEHW WOOD PIEDMONT

CC: Steve Blevins Project: Chattanooga, TN
Sampled By: Client

REPORT OF RESULTS Page 4

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES

46757-10 Report Completion Date

PARAMETER 46757-10

Date Reported 01.03.95

Methods: EPA SW-846
ND = Not Detected

J. W. Andrews, Ph. D.

Final Page Of Report

Laboratories in Savannah, GA • Tallahassee, FL • Tampa, FL • Deerfield Beach, FL • Mobile, AL • New Orleans, LA



S I SAVANNAH LABORATORIES AND ENVIRONMENTAL SERVICES, INC.

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD 3U(M
3SJ-7058

03 flO. P.O, MO.

CUEMI ADDRESS

lElF.PMOfif
A

£fff)7Tfl«o*<?A
* 37 «/

UENT PROJECT MANAGER

SA.MPUNG

DATE HUE SAMPLE 10

7

D.
neoumeo ANALYSES

1*1
>
!

VlJ

PAGE Of

O

feffl-g—3
RUSH cr>

ftlXj, <T
~

UJ
a_
Q

cc

O
CO

To /7)rj3ttl



Location: /</,?, D. £.

Collector's Name : •

Date:' /Z-/0-

Field Information: p H / • / • _ Conductance_

Soil Sludge vater

Analysis Regu es ted :_5 /&c

LA8 ID }

S**-̂ ? Identification No. Tune

Relinquished by

by

Chain of Possession

y///
Received By

Received By

Date/Time

Dace/Time

C,et'..od ot" Shipment:

Internal Ten9. of Container:

Container sealed befoce shipment:
ConHainec sealed upon receip " ™'

before shipping On cecei[;t.'
JAN 0 9 1995



81 /12/ bb: bl

SOUTHERN WOOD PIEDMONT

NPDES STORM WATER SAMPLING FIELD FORM

SITE NAME:

OUTFALL LOCATION: ^S. £>.&/?

DATE: .
'p* 70

GENERAL RAINFALL EVENT CONDITIONS:

Rainfall Started:

First Flow Thru Outfall Observed:
Last Rainfall (>or = 0.1 inch)

Hours Since Last Rain Event:

Date:
Date:
Date:

Time:
Time:
Time:

//f.

GRAB SAMPLE (To be collected during ihe first 30 minutes of discharfle)

Sample Time-^^X^ *- /. / pH cJ ̂  Temperature

Sampler/Tester's Sienature:

2

2

3
3

3

TIME WEIGHTED COMPOSITE SAMPLE (3 samples per hour taken a minimum of 1 5 minutes apart)

GRAB NO. HOUR TIME INITIALS COMMENTS

1

2
3
4

5
6
1
a
9

STORM EVENT DATA:

Temperature:
Total Rainfall During Sampling:
Total Rainfall-inches:
Duration of Storm-hours:
Total Flow during Storm:

Samplers Sifjnature

stormwater

2/94



P.O. Box 5447
Spartanburg, S.C. 29304

Phone: (803) 599-1070
FAX: (803) 599-1087

Southern Wood Piedmont Company

October 17, 1995

Tennessee Dept. of Environment and Conservation
Division of Water Pollution Control
Attn: Compliance and Enforcement
6th Tloor L & C Annex
401 Church Street
Nashville, TN 37243-1534

Re: TNR001832 Stormwater Monitoring Report

Dear Sir/Madame:

The attached Storm Water Monitoring Report for the 10/1/94 to 9/30/95 monitoring year is
submitted for the SWP - Chattanooga NPDES Storm Water Permit number TNR001832.

Sincerely,

W. P. Arrants
Environmental Compliance &

Safety Manager

CC: T. M. Davis
M. D. Pruett
J. L. Hudson

3555bw



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION

STORM WATER MONITORING REPORT
MONITORING YEAR j£ l̂_i_!̂ [ TO

PAGE.

5,FACILITY_NAME_

ADDRESS
f^.T^i /*"" I _ mu IKITV / I ' I
rUl-L^ rv^A, J-i«_te p_^tx£\^_ _ r~r! _ J illA-^L It ^>_"\

<J
TOTAL NUMBER OF FACILITY OUTFALLS THAT CONVEY 'STORM
WATER DISCHARGES ASSOCIATED WITH INDUSTRIAL ACTIVITY' :

TOTAL NUMBER OF ABOVE OUTFALLS SAMPLED DURING THE MONITORING YEAR :

.Nf 9ES_PERMIT_NUMBER_

CPNTACJ_PERSON_ _

ONE NUMBER

.
( *\) J7i>

Note: Read instructions on back
before completing this form.

TOTAL NUMBER OF STORM EVENTS SAMPLED :

PROVIDE THE FOLLOWING INFORMATION FOR EACH OUTFALL

A DRAINAGE AREA OF OUTFALL
B PERCENTAGE OF DRAINAGE AREA DEFINED AS INDU
C PERCENTAGE OF DRAINAGE AREA ON YOUR PROPEF
D PERCENTAGE OF DRAINAGE AREA ON YOUR PROPEF
E PERCENTAGE OF DRAINAGE AREA CONSISTING OF G
F RAINFALL AMOUNT OF THE STORM EVENT SAMPLED;

OUTFALL NO. ,S , O, f , A "2.£>-,S

B4^% c K4 % D 770%

PARAMETER

' ~D, 5-DAY (00310)

\LS.SOLIDS (00530)

NITROGEN, AMMONIA (ooeio)

OIL AND GREASE (oosso)

pH (00400)

i

SAMPLED THIS YEAR:

STRIAL ACTIVITY
1TY CONSISTING OF IK
1TY CONSISTING OF V
RAVEL OR OTHER SU
IF TWO OR MORE EVE

D SO FEET

CHo^f
.

^PERVIOUS SURFACES (CONCRETE. PAVEMENT, ROOF. PONDS)
EGETATION (FOREST. LAWN, FIELD)
RFACES
"NTS WERE SAMPLED, REPORT THE HIGHER OR HIGHEST AMOUNT.

JaACRES

F _O_>_3_ INCHES

QUALITY OR CONCENTRATION

MINIMUM

~1

<o.f3

z

7.3

AVERAGE

7

32

tf.*3
2.

•7,3

MAXIMUM

v

32

0.^3

^
-7-3

REPORT
LEVEL

50

200

4

15

4.0 - 9.0

UNITS

mg/l

mg/l

mg/l

mg/l

stand.

NO. OF
SAMPLES

I

(

(

SAMPLE
TYPE

COMP.

COMP.

COMP.

GRAB

GRAB

HAS A STORM WATER POLLUTION PREVENTION PLAN BEEN PREPARED FOR THIS FACILITY? [20 YES DNO

HAS THE PLAN BEEN SIGNED BY A PERSON WHO MEETS THE SIGNATORY REQUIREMENTS OF THE PERMIT? p9 YES D NO

HAS THE PLAN BEEN IMPLEMENTED? $ YES DNO

HAVE YOUR STORM WATER OUTFALLS BEEN TESTED FOR UNPERMITTED, NON-STORM WATER DISCHARGES? ^j YES D NO

ARE THERE ANY UNPERMITTED. NON-STORM WATER DISCHARGES PRESENT? DYES CSlNO
IF SO. ATTACH RESULTS OF YOUR INVESTIGATION.

f-1 '1JALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION. 1 BELIEVE THE SUBMrTTEO INFpfWLATION IS TRUE. ACCURATE AND COMPLETE. 1 AM AWARE THAT
.HE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION. INCLUDING THE POSSIBILITY f̂FJ^NE AND IMPRISONMENT.

E/TITLE PRINCIPAL EXECUTIVE OFFICER

' ' *» • «-^Aiyi r- - /\̂ <&Q. (jc E-*y V. A FP>°\ <A C
TYPED OR PRINTED

^^J/^_____^
DATE

——'/€? if 9^'
SIGNATUHE'OF PRINCIPAL EXECUTIVE OFFICER OH AUTHORIZED AGENT YEAR MONTH DAY

CN-0997 RDA 1663



B"
MARTIN H. DAVIS

President

ACCOUNT NO.

RECEIVED FROM

RECEIVED DATE

MATERIAL

MARKED

LABORATORY NO.

TECHNICAL LABORATORIES, INC.
515 CHEROKEE BLVD.

CHATTANOOGA, TENNESSEE 37405 615/265-4533

2366-002 DATE SEPTEMBER 28, 1995

SOUTHERN WOOD PIEDMONT COMPANY. P. 0. BOX 1368, CHATTANOOGA,
MR. JIMMY HUDSON TENNESSEE 37401

09/21/95

STORM WATER

SWP I.D. 13181, 09/21/95. 9:30 AM - 10:00 AM

370,482

5 Day BOD mg/1

Total Suspended Solids mg/1

Ammonia Nitrogen mg/1

Grease & Oil
(Partition-Gravimetric) (Grab)
mg/1

pH (Grab)

7

32

0.43

2

7.3

TECHNICAL LABORATORIES, INC.

MARTIN H. DAVIS
President

ibc



Company/Locatio;

Sample Location: £(///-fa/f

Collector's

Sample Date:'

Field Information: pH //

Wastevater Soil

Analysis Requested:

Conductance

Sludge

Temp.

Gcoundwater

Df

LAB ID S.

310-4 ft-
SWP Identification No.

. - /3

Relinquished by

Chain of Possession

/S3////~/ date/rime Receive- By

Relinquished by Date/Time

I'jetl.od of Shipment:

Internal Teno. of Container:

Received By

Date/Time

Date/Time

Container sealed before shipment:
Container sealed upon receipt:

Before chipping On receipt



SOUTHERN WOOD PIEDMONT

NPDES STORM WATER SAMPLING FIELD FORM

SITE NAME:

OUTFALL LOCATION:

DATE:
"/:#• I/ /<&- '

GENERAL RAINFALL EVENT CONDITIONS:

Rainfall Started:

First Flow Thru Outfall Observed:

Last Rainfall (>or = 0.1 inch)

Hours Since Last Rain Event:

Date:

Date:

Date:

Time:

Time:

Time:

GRAB SAMPLE (To be collected during the first 30 minutes of discharge)

^O ' «•> f ~ Jz^^~— ~"7 / ^\ 7?'*&
Sample Time:/, £ Q /• ^, pH £^^J Temperature

Sampler/Tester's Signature:

TIME WEIGHTED COMPOSITE SAMPLE (3 samples per hour taken a minimum of 1 5 minutes apart)

GRAB NO. HOUR

1
2
3
4
5
6
7
8
9

TIME

1
1

(2)
2
2

INITIALS COMMENTS

STORM EVENT DATA:
Temperature:
Total Rainfall During Sampling:
Total Rainfall-inches:

Duration of Storm-hours:

Total Flow during Storm:

Samplers Signature

O,

stormwater
2/94



P.O. Box 5447
Spartanburg, S.C. 29304

Phone: (864) 599-1070
Fax: (864) 599-1087

Southern Wood Piedmont Company

October 7, 1996

Tennessee Dept. of Environment and Conservation
Division of Water Pollution Control
Attn: Compliance and Enforcement
6th Floor L & C Annex
401 Church Street
Nashville, TN 37243-1534

Re: TNR001832 Stormwater Monitoring Report

Dear Sir/Madame:

The attached Storm Water Monitoring Report for the 10/1/95 to 9/30/96 monitoring year is
submitted for the SWP - Chattanooga NPDES Storm Water Permit number TNR001832.

Sincerely.

W. P. Arrants
Environmental Compliance &

Safety Manager

CC: T. M. Davis
M. D. Pruett
J. L. Hudson

3785bw



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION

STORM WATER MONITORING REPORT
MONITORING YEAR _i£/_L/Ji5 TO

PAGE \ OF I

5 PERMITNUMBER

ADDRESS i/~y&^) /» J ""iv f ^*y"i. '-v'~f ff ^ ^^~ CONTACT PERSON \A s 1 1-~ t—

CITY ' CJ*.^ft<2_m2_0-tf^ COUNTY J-\̂ u~-<. (-fQ*^ PHONE NUMBER (_ gb

TOTAL NUMBER OF FACILITY- OUTFALLS THAT CONVEY -STORM
WATER DISCHARGES ASSOCIATED WITH INDUSTRIAL ACTIVITY' :
TOTAL NUMBER OF ABOVE OUTFALLS SAMPLED DURING THE MONITORING YEAR :
TOTAL NUMBER OF STORM EVENTS SAMPLED :

PROVIDE THE FOLLOWING INFORMATION FOR EACH OUTFALL

A DRAINAGE AREA OF OUTFALL
B PERCENTAGE OF DRAINAGE AREA DEFINED AS INDU
C PERCENTAGE OF DRAINAGE AREA ON YOUR PROPEF
D PERCENTAGE OF DRAINAGE AREA ON YOUR PROPEF
E PERCENTAGE OF DRAINAGE AREA CONSISTING OF G
F RAINFALL AMOUNT OF THE STORM EVENT SAMPLED:

OUTFALI. NO ib,O, I, A "XO . 5"

B_/^>% c_L£% D -7-7.0%

PARAMETER

BOD, 5-DAY (00310)

.TAL S. SOLIDS (00530)

NITROGEN, AMMONIA (ooeioj

OIL AND GREASE (oosso)

pH (00400)

(

i^~y-r<-\r 1 1/1=. ( s j
OAJ£T (i }
£>/Jt£' (J \

"*•

$LS33=~10- y^>- - e r̂- /£>-?

Note: Read instructions on back
before completing this form.

SAMPLED THIS YEAR:

5TRIAL ACTIVITY
1TY CONSISTING OF IMPERVIOUS SURFACES (CONCRETE, PAVEMENT, ROOF, PONDS)
1TY CONSISTING OF VEGETATION (FOREST, LAWN, FIELD)
RAVEL OR OTHER SURFACES
IF TWO OR MORE EVENTS WERE SAMPLED, REPORT THE HIGHER OR HIGHEST AMOUNT.

D SO FEET J^f ACRES

E _2=J_J*% F _/j_3_ INCHES

QUALITY OR CONCENTRATION

MINIMUM

a

3

O.lo

^

X'i

AVERAGE

^

3

e>. ' f>

q

MAXIMUM

X

VJ

0' 1 G

<£.*•/

REPORT
LEVEL

50

200

4

15

4.0 - 9.0

UNITS

mg/l

mg/l

mg/l

mg/l

stand.

NO. OF
SAMPLES

I
(
1
1
f

SAMPLE
TYPE

COMP.

COMP.

COMP.

GRAB

GRAB

HAS A STORM WATER POLLUTION PREVENTION PLAN BEEN PREPARED FOR THIS FACILITY? J2^YES D NO

HAS THE PLAN BEEN SIGNED BY A PERSON WHO MEETS THE SIGNATORY REQUIREMENTS OF THE PERMIT? Ji[YES D NO

HAS THE PLAN BEEN IMPLEMENTED? C0 YES D NO

rVi
HAVE YOUR STORM WATER OUTFALLS BEEN TESTED FOR UNPERMITTED, NON-STORM WATER DISCHARGES? 141 YES J NO

• \>

ARE THERE ANY UNPERMITTED. NON-STORM WATER DISCHARGES PRESENT? D YES Jdl' NO
IF SO. ATTACH RESULTS OF YOUR INVESTIGATION. X

.'IDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION. I BEUEVETHE SUBMfTTEO INFORMATION IS TRUE. ACCURATE AND COMPLETE. I AM AWARE THAT
'E ARE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION, INCLUDING THE POSSIBILITY OF FINE ANQ^WPRISONMENT.

,AME/71TliE PRINCIPAL EXECUTIVE OFFICER

VPEOOR PRINTED

DATE

IQ_
lTIVE OFFICER OR AUTHORIZED AGENT YEAR MONTH DAY

CN-0997 RDA 1663



TECHNICAL LABORATORIES, INC.
515 CHEROKEE BLVD.

MARTIN H. DAVIS CHATTANOOGA. TENNESSEE 37405 615/265-4533
President

October 11, 1995

Southern Wood Piedmont Company
P.O. Box 1368
Chattanooga, Tennessee 37401

Gentlemen:

Attention: Mr. Jimmy Hudson

The information regarding the analysis of your storm water sample submitted
October 03, 1995 (our Laboratory No. 370,818), is as follows:

ANALYSIS ANALYSIS EMPLOYEE METHOD
DATE TIME NUMBER NUMBER

5 Day BOD 10/03/95 17:00 154 405.1
Total Suspended Solids 10/03/95 18:00 154 160.2
Ammonia Nitrogen 10/04/95 13:30 28 350.2
Grease & Oil (Partition-

Gravimetric) 10/05/95 17:00 122 413.1
pH 10/03/95 16:30 154 150.1

The method numbers refer to EPA method numbers.

Sincerely,

TECHNICAL LABORATORIES, INC,

Martin H. Davis

wpf



MARTIN H. DAVIS
President

ACCOUNT NO.

RECEIVED FROM

RECEIVED DATE

MATERIAL

MARKED

LABORATORY NO.

TECHNICAL LABORATORIES, INC.
515 CHEROKEE BLVD.

CHATTANOOGA, TENNESSEE 37405 615/265-4533

2366-002 DATE OCTOBER 11, 1995

SOUTHERN WOOD PIEDMONT COMPANY, P. 0. BOX 1368, CHATTANOOGA,
MR. JIMMY HUDSON TENNESSEE 37401

10/03/95

STORM WATER

SWP ID NO. 13201, 10/03/95. 2:11 PM

370.818

5 Day BOD mg/1

Total Suspended Solids mg/1

Ammonia Nitrogen mg/1

Grease & Oil
(Partition-Gravimetric) (Grab)
mg/1

pH (Grab)

2

3

0.10

9

8.4

TECHNICAL LABORATORIES, INC.

MARTIN H. DAVIS
President

ibc



SOUTHERN WOOD PIEDMONT

NPDES STORM WATER SAMPLING FIELD FORM

SITE NAME:
OUTFALL LOCATION:

DATE:
/=#•// •& /

f 5~~

GENERAL RAINFALL EVENT CONDITIONS:

Rainfall Started:
First Flow Thru Outfall Observed:

Last Rainfall {>or = 0.1 inch)

Hours Since Last Rain Event:

Date:

Date:

Date:

Time:

Time:

Time: 7/3 O

GRAB SAMPLE (To be collected during the first 30 minutes of discharge)

i i i *-> PW >~~} O —
Sample Time:/, / Z // o pH £ f lemperature

Sampler/Tester's Signature:

TIME WEIGHTED COMPOSITE SAMPLE (3 samples per hour taken a minimum of 1 5 minutes apart)

GRAB NO. HOUR

1

2

3
4
5

6
1
o

2

2

3

3

TIME INITIALS COMMENTS

STORM EVENT DATA:

Temperature:

Total Rainfall During Sampling
Total Rainfall-inches:

Duration of Storm-hours:
Total Flow during Storm:

Samplers Signature

stormwater
2/94



Sample Location:

Collector's

Date:

/ /._.

Field Information:

Wastewatec Soil

Analysis

/. O . Conductance_

Sludge Groan g

• '/

P-

CAB ID J

SWP Identification No. Time /' / / '—ffP

Relinquished by

of Shipment:__

Chain of Possession

/
By

DateAime Received By

Date/TinxT

Date/Tiroe

Incecna l TI.-IIO. of ConLainer :

shipment:
Cont^iinec sealed upon receipt:

Gefoce cliipping On receipt



19/04/1996 16:18 14232677190 SOUTHERN W 14232677190 PAGE 01

STORMWATER RUNOFF VISUAL MONITOR LOG
SOUTHERN WOOD PIEDMONT COMPANY

CHATTANOOGA, TN

DATE:

TITLE:
STORMWATER OUTFALL

TIME OF EVALUATION
1. DOES THE STORMWATER RUNOFF

EXHIBIT:

A. ANY COLOR? Jjfi

B. ANY OIL SHEEN?

C. ANY SUSPENDED SOLID MATERIAL?

D. ANY FLOATING MATERIAL?

2. IS ANY EROSION OCCURRING
AROUND THE OUTFALL?

3. IS THERE ANY OTHER UNUSUAL
OR NOTABLE CHARACTERISTIC
OF THE RUNOFF?

EXPLAIN ANY "YES" ANSWERS NOTED ABOVE:

A visual Inspection of stormwater runoff will be conducted at each outfall during a site stormwater sampling
event. Problems with runoff quality which are observed during the inspection will be corrected. Corrective
measures taken to improve runoff quality will be documented and stored in the site's stormwater pollution
prevention plan.

FORM DATE
7/7/85



P.O. Box 5447
Spartanburg, S.C. 29304

Phone: (864) 599-1070
FAX: (864) 599-1087

Southern Wood Piedmont Company

Octobers, 1997

Tennessee Department of Environment & Conservation
Division of Water Pollution Control
Attn: Compliance and Enforcement
6th Floor L&C Annex
401 Church Street
Nashville, TN 37243-1534

Re: TNR001832 Stormwater Monitoring Report

Dear Sir/Madame

The attached Storm Water Monitoring Report for the 10/1/96 to 9/30/97 monitoring year is
submitted for the SWP - Chattanooga NPDES Storm Water Permit number TNR001 832.

Please contact me at 864-599-1070, extension 103, if you have questions or comments.

Sincerely,

W. P. Arrants
Environmental Compliance

and Safety Manager

CC: T. M. Davis w/report only
M. D. Pruett w/report only
J. L. Hudson

4002bw



TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION

STORM WATER MONITORING REPORT
MONITORING YEAR J_Ql_LI_3£> TO <?/Jb/9 7

_W
C N T A C P E R S O N

TOTAL NUMBER OF FACILITY OUTFALLS THAT CONVEY 'STORM
WATER DISCHARGES ASSOCIATED WITH INDUSTRIAL ACTIVITY' :

TOTAL NUMBER OF ABOVE OUTFALLS SAMPLED DURING THE MONITORING YEAR :

TOTAL NUMBER OF STORM EVENTS SAMPLED :

,
f|/^~ (S .)

f' , )

Note: Read instructions on back
before completing this form.

PROVIDE THE FOLLOWING INFORMATION FOR EACH OUTFALL

A DRAINAGE AREA OF OUTFALL
B PERCENTAGE OF DRAINAGE AREA DEFINED AS INDU
C PERCENTAGE OF DRAINAGE AREA ON YOUR PROPEF
D PERCENTAGE OF DRAINAGE AREA ON YOUR PROPEF
E PERCENTAGE OF DRAINAGE AREA CONSISTING OF G
F RAINFALL AMOUNT OF THE STORM EVENT SAMPLED;

OUTFALL NO. i 5 , (£>, 1 , A "2. O . <f

8 \OO % C \tH %

PARAMETER

BOD, 5-DAY (00310)

~TTAL S. SOLIDS <oos30)

NITROGEN, AMMONIA (ooeio)

OIL AND GREASE (oosso)

pH (00400)

D 77. c? %

SAMPLED THIS YEAR:

3TRIAL ACTIVITY
1TY CONSISTING OF IMPERVIOUS SURFACES (CONCRETE, PAVEMENT. ROOF. PONDS)
1TY CONSISTING OF VEGETATION (FOREST, LAWN, FIELD)
RAVEL OR OTHER SURFACES
IF TWO OR MORE EVENTS WERE SAMPLED, REPORT THE HIGHER OR HIGHEST AMOUNT.

D so. FEET CACHES

E 22. 0 % F O. g INCHES

QUALITY OR CONCENTRATION

MINIMUM

^

7

I. 0

i'
Z. (

AVERAGE

J2_

-7

(.0

(

8. (

MAXIMUM

2.

7

t . o

(

g.(

REPORT
LEVEL

50

200

4

15

4.0-9.0

UNITS

mg/l

mg/l

mg/l

mg/l

stand.

NO. OF
SAMPLES

(
I
I

I

I

SAMPLE
TYPE

COMP.

COMP.

COMP.

GRAB

GRAB

HAS A STORM WATER POLLUTION PREVENTION PLAN BEEN PREPARED FOR THIS FACILITY? I YES D NO

HAS THE PLAN BEEN SIGNED BY A PERSON WHO MEETS THE SIGNATORY REQUIREMENTS OF THE PERMIT? Q?YES D NO

D NO
t i

D NO

HAS THE PLAN BEEN IMPLEMENTED? k\! YES

HAVE YOUR STORM WATER OUTFALLS BEEN TESTED FOR UNPERMITTED, NON-STORM WATER DISCHARGES?

N'NO

I YES

ARE THERE ANY UNPERMITTED, NON-STORM WATER DISCHARGES PRESENT? D YES
IF SO. ATTACH RESULTS OF YOUR INVESTIGATION. •- -

INDIVIDUALS IMMEDIATELY RESPONSIBLE FOR OBTAINING THE INFORMATION. I BELIEVE THE SUBMITTED INFORMATION IS TRUE. ACCURATE AND COMPLETE. 1 AM AWARE THAT
<*E AflE SIGNIFICANT PENALTIES FOR SUBMITTING FALSE INFORMATION. INCLUDING THE POSSIBILITY OF FINE AND IMPRISONMENT.

-/TTJJ.E PRINCIPAL EXECUTIVE OFFICER DATE

f'
TYPED OH PRINTED <-STG'NATURE OF PRINCIPAL EXECUTIVE OFFICER OR AUTHORIZED AGENT YEAR MONTH DAY

CN-0997 RDA 1663



SOUTHERN WOOD PIEDMONT

NPDES STORM WATER SAMPLING FIELD FORM

SITE NAME:
OUTFALL LOCATION:

DATE:
ff I

GENERAL RAINFALL EVENT CONDITIONS:

Rainfall Started:
First Flow Thru Outfall Observed:
Last Rainfall (>or = 0.1 inch)
Hours Since Last Rain Event:

Date:
Date:
Date:

/2-/Z-9&
Time:
Time:
Time:

> ' OO"'

GRAB SAMPLE (To be collected during the first 30 minutes of discharge)

Sample Time: pH Temperature

Sampler/Tester's Signature:

TIME WEIGHTED COMPOSITE SAMPLE (3 samples per hour taken a minimum of 1 5 minutes apan)

GRAB NO. HOUR TIME INITIALS COMMENTS

1
2
3
4
5
6
7
o

2
2

3
3

STORM EVENT DATA:
Temperature:
Total Rainfall During Sampling:
Total Rainfall-inches:
Duration of Storm-hours:
Total Flow during Storm:

Samplers Signature

/!

stormwater

2/94



STORMWATER RUNOFF VISUAL MONITOR LOG
SOUTHERN WOOD PIEDMONT COMPANY

^ CHATTANOOGA, TN

INSPECTOK^^/nH^ <*&*&/£> ̂ 0 ^
< /

TITLE:

.'h--:::^.-^^^y^^\^^M^^^^^^--^^^-'

TIME OF EVALUATION
1. DOES THE STORMWATER RUNOFF

EXHIBIT:

A. ANY COLOR?

B. ANY OIL SHEEN?

C. ANY SUSPENDED SOLID MATERIAL?

D. ANY FLOATING MATERIAL?

2. IS ANY EROSION OCCURRING
AROUND THE OUTFALL?

3. IS THERE ANY OTHER UNUSUAL
OR NOTABLE CHARACTERISTIC
OF THE RUNOFF?

DATE: /2-/Z-9&,

SIGNATURp l̂̂
STORM WA/fE^ OUTFALL NUMBER

• 1

/0;%>

/Jo

N#

//>
A^

/
A/*

/J0

2

/^

A/^
fJcJ

[Jc?

^
//*

w

3

^/^

fjf
He/ ••

*/'

A/^

//?

0J &

4

/^

/J0

fiJ0

A^
/6^

/J*

/J*

5

/^^

/>

hJis

/J<?

fJeS

<J'

*>'

EXPLAIN ANY "YES" ANSWERS NOTED ABOVE:
~*

0

A visual inspection of stormwater runoff will be conducted al each outfall during a site stormwater sampling
event. Problems with runoff quality which are observed during the inspection will be corrected. Corrective
measures taken to improve runoff quality will be documented and stored in the site's stormwater pollution
prevention plan.

FORM DATE
7/7/95



MARTIN H. DAVIS
President

ACCOUNT NO.

RECEIVED FROM

RECEIVED DATE

MATERIAL

MARKED

LABORATORY NO.

TECHNICAL LABORATORIES, INC.
515 CHEROKEE BLVD.

CHATTANOOGA, TENNESSEE 37405 423/265-4533

2366-002 DATE DECEMBER 18, 1996

SOUTHERN WOOD PIEDMONT COMPANY, P. 0. BOX 1368, CHATTANOOGA,
MR. JIMMY HUDSON TENNESSEE 37401

12/12/96

STORM WATER

SWP ID NO. 14114, 12 /12/96 , 10:30 AM - 11:00 AM

383,762

5 Day BOD mg/1

Total Suspended Solids mg/1

Ammonia Nitrogen mg/1

Grease & 'Oil
(Par t i t ion-Gravimetr ic) (Grab)
mg/1

pH (Grab)

2

7

1.0

1

8.1

TECHNICAL LABORATORIES, INC.

MARTIN H. DAVIS
President

ibc



TECHNICAL LABORATORIES, INC.
515 CHEROKEE BLVD.

MARTIN H. DAVIS CHATTANOOGA, TENNESSEE 37405 423/265-4533
President

December 18, 1996

Southern Wood Piedmont Company
P.O. Box 1368
Chat tanooga, Tennessee 37401

Gentlemen:

At ten t ion : Mr. Jimmy Hudson

The information regarding the analysis of your storm water sample submit ted
December 12, 1996 (our Laboratory No. 383 ,762) is as f o l l o w s :

ANALYSIS ANALYSIS EMPLOYEE METHOD
DATE ;TIME NUMBER NUMBER

5 Day BOD < 12/12/96 17:00 154 405.1
Total Suspended Solids 12/12/96 15:00 154 160.2
Ammonia Nitrogen 12/13/96 13:00 28 350.2
Grease & Oil (Partit ion-

Gravimetr ic) 12/12/96 16:45 130 413.1
ph 12/12/96 16:00 154 150.1

The method numbers refer to EPA method numbers .

Sincerely,

TECHNICAL LABORATORIES, INC.

Martin H. Davis

wpf



Sample Location:_

Collector's Namef—<7//?7/n

Sample Date.-''_/_£- / ^ " / b

'// •?;* /

Field Information: PH__2.JS___ Conductance

Wastewater Soil^ Sludge
v*-l »

Analysis

Temp.

LAB ID }

SWP Identification No. Time

'. #*

Oiain of Possession.

Rece ilfecrBy

by

1'ietl.od of Shipment:

Internal Teno. of Container:

Date/Time Received By

Date/Time

Date/Time

Container sealed before shipment:
Container sealed upon receipt:

Before chipping On receipt





















Appendix B

Recovery System As-Built Drawings



TIPTONVILLE

TRENTON

MEMPHIS

JAMESTOWN

CROSSVILLE

WAYNESBORO
* FAYETTEV1LLE

PROJECT LOCATION

SOUTHERN WOOD PIEDMONT CO.
SPARTANBURG, S.C.

CHATTANOOGA, TENNESSEE PLANT
OIL AND WATER RECOVERY SYSTEM

INDEX

TITLE

PROJECT
LOCATION

VICINITY MAP

COVER SHEET

SITE PLAN

SYSTEM SCHEMATIC

METERING BUILDING DETAILS

SUMP PIPING &c. CONTROLLER DETAILS

WELLHEAD PIPING DETAILS

WELLHEAD VAULT DETAILS

MISCELLANEOUS DETAILS

ELECTRICAL

TECHNICAL SPECIFICATION

DWG. NO.

1

2

3

4

5

6

7

AJ CONSnUCTED DIAVINC

8

E1 - E6

S-1 - S~4

B.P. BARBER &c ASSOCIATES. INC.
ENGINEERS ~ SURVEYORS ~ PLANNERS

349 E. BLACKSTOCK DO.
SPARTANBURC . S.C. 29301

(803) 576-6610

2611 rOREST OftlVC
P.O. BOX 1116

COLUMBIA . S.C. 39202
(803) 254-4400

7410 NORTHSIDC DRIVE
NORTH CHARLESTON . S.C. 29416

(603) 533-9595

PROJECT NO:

DATE: OCTOBER. 1992 FILE NO.
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RtFE'lNCE SIAHOAW.D1

PAR! 1 - GENERAL

11 DESCRIPTION

A Threughlout Hi* Pre)acl Decumenla. reference li mode I* Bpeclfkellen* end
• lanaerd* Issued by noHenoMy recegnlled professional end/or trod* ergenljallona.

I. Unlao* apKlflcaay bidkeled elherwteo. el refarancaa U atoneerda refer to
DM lelaat edition oveiaelo ol the tbh* •' Ul> bidding,

I.I ABMEMATIOHS

A. Wherever Ih* fekwwlng ebbrevlollon* ere u*ed IK lh*e* Pfebxl Documents, they
er* U b* con*lru*d In* aome •• Ihe respective e*pr**alone represented:

AASHO American AuockJtlen ef SC.I. Hk/iwev OlkWi
ACl Amerkon Concr*!* ln*trtut*
AISC Amerken blalllule tt Steel Cenalrucllen
AlS Amerken Lumber Standard*
ANSI Amerken National Slenderdo ktatllule. Inc.
ASTU American Society lor Teslbig Uelerk>s
AWWA American water Work. Association
AWPA American Weed Proeorvers Aasodellen
AW5 American WelwVu) Society
rsS federal SpecmcaUens end Standard*. General

Servlc** AdmbtUlralkM
SPeJ Southern Pine biepoclien Bureau
SSPC SlMl Structures Pointing Cauncl

TEMPORARY fACHJIIES

PART I - GENERAL

I.I DCSOM>TKM

A. Hark bictuded. Previd* temporary foclllua needed lor the work bickidtog, bul t
nal neceeearly lbmll*d If. ;

I. tanliarr racemes

I.} PRODUCT HAMOUNC

A. WeMebi tomperwry leclilll** bi proper ana *el* candlllen Ihrougheul preor*s* ef
In* work.

•. Remove *uch lemperery focwrti** and control* ea rapid? as pregroea af Iha
•ark wK permit, ar ai deeclid by 1h« Owner

riCLO ENQNEERwC

•ADI I - GENERAL

I.I MSCWTKW

Work Included: Provide eucti Reid angtoeorkig a*rvlc*a as ar* rcONked far proper
completion af tola Work btduewtg. bul nal necttaorly emlud la:

1. Prevtd* el atoklng r*ojubed la conalruct Ihe facllly bam locations
provided by the 0-nar.

2. Ealebllart propar eno and greet* lor kielollollen ef trenches. *ump*. end tare*
main*.

Work by ether*:

1. Th« Owner •• eelebllen control Una* lor centtrucUan. :

2. Three benchmark devotions aH b* provided

ASSURANCC

Provide a competent ewrvey parly and surveying ln*trumenli for stoking the work.

Epercla* propel precaullone la verify Ih* flgur** shown an the Orowbigi prior la
la/kg out any pen fe Iha Oork.

I. Die Contractor •• be held respenafelo far any errert thereto Ikel elherali*

2. Promptly btferm th* Ovner af my error or dlKrepertcle* dUcavered bt Ih*
Ora-btg* or Speclfkallon* bt ardor that preper correction* may 0* mad*.

1.1 SuewMAlS - NONC

1.4 PftOCfDUMI

A. Locale end prelect control peblt* bafero alorlbig work en Ih* Kite. !

• Pr*Mr>* permanent reference pobila ourrMj proarca* af the Work.

C. Da net Chang* ar telacale refarenc* pabila or llama ef Ih* Work ellhoul ep*clfk
epprawal from Ih* Owner.

0. Promptly ed«4*e Ih* Owner *han a reference paint I* leal or destroyed, er
feoulr** foloceUM because ef other chgn«** n Ih* Work.

TECHNCAL SPECIFICATIONS - GENERAL REOUlKtMt N1'..

PRODUCT HANCH.HC

PART I - GENERAL

A. Work Included: Protect oroeu'cla scheduled far use In Ihe work by
; but not nece**arfly HmHed to, Ihos* doacrlbed it this Sacllan.

I.i MANUFACTURERS' RECOMMENDATIONS ' i

rn*ens btdwdbtfl.

A. Eacepl a* elnerwl** approved by th* Enak»*r, oelermlne end comply wllh
manufodurer'* recemmendotlena on product hendling, slereg*. end protection.

I 3 PACKACMC

A. Oellver products le Ihe k»
keels btlect ond l*glbl*.

In Iheb monufoclufer'e original container, wllh

OPERATION. MAINTENANCE. AND UXVHI MAWIAJ > i

A. Prepere end oubmll lt» UM O.r... • .a. IN... (!) <-,.!.• . lieu no.ual lor eech
piece of equipment . I

B. Monuela *h*M b* *p*clnc le Ih* *uu*>">*r<l a>,er>"«4 Mow,'* eeeekwfcl* le many]
different conflgurelwna end whkh r**.,b* ll,« epemlur I* nt*t\\w*, I»m4 purllwn*
Of Ihe hslruclloria wll not ba eiioplal I

PANT 3 - EHCUTION , , |

. ; }l i GENERAL | • '

A. Prevlda ktformollon whkh mev ba reuuaala* without unau* Mey.

B. Properly kjbrkola od eojufnenl pru* I* alerl-ue i

1. Uetntoh pockoged materiel* with eeoia unbroken ond lobaf* ttlecl untl trne
e l u**. , , 1

I I ' I I :
2. Promptly remove damag*d material and unsuitable Rom* trem Ih* kw> efla and

prompUy reploce with material meeting th* epeclfled roQwIemenla. at na I
addUlonal coal la Ike Owner. , , . I
i ; ! • ! • I I

B The Owner may reject e* non-complying ouch melerM ond preducls Ihel de net
boor IdenllrVallon aellsfeclary la th* Engineer a* la manufacturer., grade, quality

. ond alher pertelenl blformotlen. ,

PROTECTION or MATERIAL AND WORK , !

A. Cental: I I I .

1. Corohfly ond properly prelect ol melertola of svery deecripUen. both b*f*r* end .
after being used h the Work. ,

2. Prevtdo any endo**ig er epeckf pretecllcn bam weather eeemod n*c****ry'by
Ihe Englneor al n* eddlUenaJ cost la Iha Owner.

I i • • :
B. PertM paymonls under th* Centre*! •• net relieve Hi* Canlraclor

reoponofcelly. , , , •

I. When materials and work 'at Iha SH* e»k*l hove been perttol. Veld tar arl'nel
adequately prel*cl*d by tke Canlraclor. ouch materials wll be prelecled by Ihe
Owner el Ihe eapona* ef th* Contractor ond ea further partial peymonl Ihoraen

' ' : : ' . •• be mode. I . i I . . i . :

C Uobileln (Monad surfaces dean, wnendrred, and aurlebly prelecled axil accepted by .

C. Deliver 0104 rnonuola U Ui. U*nw lur '••!*• *n4 *i,(,iovwt Mlor le equlpmant stert-up.

WAftltANTf PERIOD ' I I I

A, Eojulpnienl eorronllas irtoii commenL* *n Jol* of p>*)act ei.coptonco^y Owner and
ahoa b* far e period of 0*1* y»o> ! i

Contractor wH b* notlnad In witlrig of bagfenlng and ond

••""-I . ,

i dale* af warranty

I A. Star* *fl Hem* ef eoulpment.! component port*, etc. In accaraanc* with the
I manufaclurwra* r*commenaatlons ar as may otherwise be nscoseary lo prevent
. damage or delertoreUon ef any eorl

Id MPAIKI AHO

i A. In Ih* event of damage, promptly moke replacements and repots to the epprevol ef
i the Owner and at ha attfUone) coal to in* Owner. , i j

I . i . I I
I I. Additional lime reaulred la aecura replacements and la mek* repeea »• eel b*
! considered by Ihe engineer la Mllly an ••teneJon hi th* centred tene ef
| cempletlan.

;SHOP DRAMNCS. PRODUCT DATA AND SAMPLES

PART 1 - GENERAL j .

1.1 I DESCRIPTION ! |

I A. Work bidudad. Moh* aukmltlala ef el piping ond eojulpmenl aa neceaeary la oatabHeri
' compliance with In* *p*clfl*d r*uuk*mentt. ( t

1.2 QUALITY ASSURANCE • , '

A. CeoreKellon of •ubmlllol*: I

1. Prior le each •vkmltlol. coreruly review ond coerdlnete e« eepects ef eech Mem
bohg eubmliud ! j |

2 Verily that each Item and th* euemlltel for H conlerm h all respect* with Ihe
specified f*eusemonl* i

3. By *lll>kig Ih* Conlredor's elgnalure le each eubmltto .certify that Iht.
caordinetlon ho* been performed.

B. 'Or eaiiel-: j

. . . . I where Ihe phrea* "or eduef" occur* In Ih* Cenlrocl Docjmenta. da hat a**ume
. t h a t In* materials, soulpment or methods w> be cons dered a* sauol unl**e

Ih* Item hoa been apeclflcoly >o approved far Ihl* Wo-, by Ih* Engb>**r.

2. The declalan af the Own*r shoe: b* Anal.

SUeUMIIALS

A. Make tubmlltol* ef obop dtewbtgs. eemplea. oubstllutlon reawests and ether Home la
Ih* Owner prior to ordering or receiving mal*rlols and eau^nenl h accordance with
Ih* provision* ol thl* S*cllon.

GENERAL EOUPMCNT REOUIREMEXTS

PART I - GENERAL.

1.1 DEsawnoH

A. Any structural. pk>hg. wklng. drawings, er ether modlfkalkni leoused la accomodate
er bnprev* equipment perfermence or bialoeallon *iol b* don* ot ne eddlUonel cast
le the Owner.

t
1.2 DUALITY ASSURANCE !

A. Equipment ei each Section anal be by a ekigl* manufacturer regularly engeged
the development el eajulpmanl designed d*slon*d far th* bilend*d function. I

I I .
B. Guarantee Iha avolabllly ef repek perl* end eervke lor a ported al nal Ion than

(IS) year*.

1. Prevtd* *och component with e sortel; number end'Ihe manufacturer ehol
I mowitoln records ef bam*.

PART 2 - PRODUCTS

2i I GENERAL1 |

i A. Supply a* m.lwrUa, laele, orpnperiont. lober and eupervlelan le properly camplele
bialatallon of oou^monl, p^big, canlrals. elc.

2.2 LuettlCANIS AND LUVflrCATMC EOUPMCH1

A. Previd* end riilaa necessary 'ale. r ee**a| ale. for biilial operation

PART 2 - PRODUCTS ; ]

SHOP DRAWMCS ! i

A. Scale and maeauremenla: Mek* ahep drewbtg* eccurataly la a eeal* auffklonlly targe
le eho* eH p*rlln*nt oepecla of Ih* Hem end Ita method el connection la th* work.

B. R*vt*w' comment* af the Owner wll be ehewn on the shop kowing when R Is relumed
le th* Contractor. Th* Contractor mey mek* ond dulrbul* aucpj copies as are
requked for his purposes. . . I

C. De nei begin fabrication ef tqulpmanl ar malerioli prior le Owner's approval el shop
drawings.

PART 3 - EXECUTION

B. whore manufacturer's lei i bickido changing af billot krbrkanl* otter
1.000 Kauri or MM af Iparallin, pravMe auffkkjnt hearkants ta moke Ihe eheng*. .

C Provide en* af every lypa tuwrkalbig gun r*quk*d le properly mobitebi Ih* *e-j,vneM.

A. CaneecuUvoly number a* ouemHtel*.

B. Accampony each submlllel wllh a letter el tronamlllol enew*f a* bilermetlon reou*od
far Idontlfkdtlen end checkktg.;

CROuPMC or suBMiiiALS . | ; :

A. Unies* otherwl** eptclned. mek. •ubmlllele h group* cenlekibig ell eaeecloled Mem*
le aa»ur* thai biformellon la evelable for checking each Hem whan M la received.

I
1. Partial eufcmltlel* mey be fekicled OB net complying eft*, th* prbilelon* ef Ue

Cenlrecl |

2. The Cenlrecler may be bold HaMe for delay* M acaaalined.'

33 TMHC Of SUBUTTALS '. j I

. Mak* aubmlllali tar enough bi advance af echedyled dalea lor kialalellon la prevkaa
lane required far IOVMJWB, lor securing aece**ory appravatl, 'ar peseewd revlakkna and
roeuvmltlelB. end lor placing order* and aecurtng delivery.

B. bi scheduling, aRaw al kveel feurleen workevj day* for r*vlei. by the
hto receipt of the auemlllel

Owner ladmLg

3 4 0«MR'S REVtw

A. Reviaw by th* Owner doe* net relieve Ihe Centreclor from reopens
a.Ill h Ihe submHtod ddla

I. RevWone: ',

I. Uohe revlvlen* r*«pk-*d by1 th* Owner.

SIAKT-UP SCRVKfS

i I

ealllty far errors which ma

PART I - CCMF.RAI

I.I OESCPJPTION ,

A. Work toduead: Pravlde poreonnel le piece el eeulemonl bi eporelkM. Rne lune' ireetment
I proc*si«* and toairuct Ownar'a pereonnaf rt eporollon and maetlenance procedures.

| i < i

1.1 DUALITY ASSURANCE ! I I < I ' I
I ! ! ' I !

A. Ua* edoouele number* ft akMed pereennol who or* Hierwu^vly Irabved w+ ewj>ertencad I* Ihe
n*c*aaory procedure* end who ere cemplelely Inmlter wflh th* apeclfiod feeubemenla and the
molheda heeded far proper porlormence of Ihe work of Ihle Section.

•. Pravld* rwenuloct4e-er'* teonrwctf eervke* a* apedwed er needed^

PART 2 - PRODUCTS

He product* ere ree»bed under IM* Sacllon.

PART 3 - EXECUTDH

3.1 GENERAL ,
I

I

! ! I
A. upon fkiel complellon af el campanent*. Ihe Conlrvjclor ar.ee be ra*sar..bla for pfoobig Ihe

eystern r. hltlal aperellon.

32 SCHEOUUHC
I I

A. Oetermbt* dote ef elarl-up )sbiljy eJlh Owner.

3.3 COWtETHN ; . I I

A, Slarl-up oarvkM wH not be coneteered completed UAtl of aejepment b aperaang property.

I I
I

AS OONSTIUCTED DL\11NC

•raw* seewe aewvpe

tkf eaauM* I**pon*lblllty for tbe d**lae concept end leet*lletta«
ol Ihe ptoceaa er Instelletlen *hawn le th*** drawleg*. t.P.b*rber
la foapoaclblo for the engln**rleg d**lgn which convert* th* deelge
concept lelo this* dr*»lng*. I .
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TNCNCHIHC. BACHIILLUC I OR UTKJMS AM) DRAINS

P«l I - CCNCRAI.

11 DC SCRIP POM

A. Wort rtckidotf. Ironch boUfdl. and compoc! Ol opKlfUd h*r»^ ond
' 01 n»dod tor Inilallohon of undorfaund ullllxi ond p»Hj

anoclalod ullh Uu mvti.

12 JOB CONDITIONS

Thoro nou o»llll In Uil conitructlon ariat. olhor wndirground
uUlllil ond pkilng

Approilmolo location ol corloln unoorground lr>o> and
•Iruclurii o/i KIOMI on IKo ploni far Infoimaltan only, olhor
unoororound Hnll or itmcliMli aro not ohopn.

tMOlo lh»« and olhor poilM* unknown utility llnii mmg
•lie Ironic plpi flndor. or oltior oaproood moani.

Local*, oieovat* ond iflfioco al iBliling undoraround Nnn lo
odvanco of Irinchlnf oporatloni.

Iho Contractor w* bi hold roopaniitll lor Iho .orbnonllii
ropolr of any doma9« doni lo any of thoio utlittii in Ihi
prooocullon of Ml work undor Ihll Stcllan.

Iho Contractor ihol fomHorln hlmiolf -llh Ihl ••Illng
condllloni and b* praporad lo adoqjuololy car* lor ond
•afaauofd nlmiolf ond Ih* Ownor from damogi

1. Perform oN cUorin*} nocotsury lor .nslo..Qtlan ol th*,
corr.pl*t* Bark

2. Ottering •hoi contvli.1 of r«mo<-v>B an !/••«. i,.umps. roots.
bnj.*i on* Atari« In lft-» rtghtj-o*--»oy ooto-n«d lor lh« work.

3. AN motorta* 4*10.. b« canvpttt«iy dlapovvd ol oll-tllt In •
manntx •QlUloclary lo Ih* 0«n*r.

IUs.ofO.ton ftl d.»lurta«d orvoi:

1. Ruiar* ofl or«M.i disturb** by •* • roM.ll of construction
octMtUs lo th«tr • .liltng or better condition. Grots oN
disturbed ana*

Uhlmlilnt ft-Ulnf ond bonk *e*\an durlna. contlmction.

I. During conilnictton. prolKlb* rnvdaurcs stioH bt lokan and
moanta-nod lo m-T.-̂ H» siting ond erosion adjacent to lh«
•or* »*)*.g p«rlorm«d ttv-fln.) construclHin h accordance *llh
Slot* and local rules and regulations

P««T 2 - PRODUCTS

21 OCAVATED UATIRIALS

A. Porform aH ••cowation of *v*ry d*»c/lptlon ond of wrtotcvor
•ubiloncoo oncounl*rid lo d*plhi Indkalvd or ip*cili*d.

I Th* Own*r Ii lo ••cawil* any canlomlnaKd malarial and haul It lo
Ih* d*ilgr>at*d on-*IU lloroo* or*o prkx to dlopoiol.

22 BACXFU. UATCRJAl :

A. Provld* ka<n molorUl «cavalod lor kiHallalion al undorground
ulllly Ihoa. unliii dit*rmln«d lo b* conlamnalid II untullabl*
conlomrialod l.co^jltoo Ii *ncount*r*d, proold* bockM kern
malorM* barrawid from on unconlomlnoud *aurci on- lit*.

I. Backfll ihal b* K< malortal ««« from organic matlor and
dololirloui ixoitanc*!. containing no rocki or bmpi o»or 2
hcMi bi grialiil dimonikvi lor badiNI up lo 12 kicnii
ab«wi lop of gtllty bing cawar*d.

2 Oo not permit rocki largor than 2 tochai H gr*al*it dlmonilon
h lap a hch.i of backfll

23 OTHER UATfRIAlS

A. Pro>U* athoi matntoli not ap*clflcoly dlicrbod but »quk«d far
a compiol* and prapor ktilalallon, 01 loKclod by Ihi Contractor
•ubjoct lo Ih* upproval of Ih* Ownor.

PART 3 - [UCUTKM

31 PROCtDURCS

A. . Cllltbtg UtRIII*!:

I. Union ahown 1* bi iwnovwd. protect actlwo uliily Imn ihown
on Ihi dro*lngi or olhorwtoi moVi known lo Ihi Contractor
prior to lr*nching. II damogid. r*pa> or roploci ol no !
odcUllanol coil lo Ih* Ownor.

I
33

Protection el persons and proper.*

1. Barricade open ho*M and depressions occurring •• part ol the
wort., and peel warning lights on properly adjacent lo or/ with

l poblic •"•"' i i ! . I .
2. Protect •truclurei. ullllNji. *ld*wc<kl. poverr.*nli. ond'elher

loclllln from domogi couild by nlllemenl, letirol movement.
I • woehoul and olher haiordi cr*ol*d by op*rollon under Ihl*

. I Siclkn.

Dewglerlno;

I Remove al water. Including rato wal*r, encountered during
bench and eub-*truclur* work lo an approved location by
pumpi. drain*, and olher approved m«lhod*. Thi opprovid
location ihal b* th* iiktkig on-Ml* dlipoial lyilem. Un

. holding lonki ai reaulred. i i

2. Keep trench** end1 ell* connection or*o Ire* worn vile-
urrfm olherwii* hdkaUd. . 1

! !
TRENCH EXCAVATION (UndaielRed)

A. Remav* oj molerkll ol whatever eubllanci encountered.

B. Open Cut

1. Eicovol* lor ulllllii and trench** by open cut unlin
olherwiii IndlcaUd.

thf mi«xf
ol no addHtont.. catl t* thtvoid* l«tl by IMC..

"'""• I ! ; ! ' '
Trench to thi minimum wMth al ettown on Ihi drawing* wllh eld*! 01
n*or1y vorlkal al poillbl*. • ; I ;

Provld* *hi*llng and ehorlng n*cniary for prelicllon of thi'work. :
lor thi lofily of perionnel. and for the proUcllon ol adjacent ; ;
•Iructur*! ond roodwoy vuHocil. j ( , • ;

BACHDUJNC

A. Conerol:

I.

L
L-;::

BockM Irenchn and ••covallan* lmm*dwjtely after Ih* pk>*i
and ol*clrkal Hne* ore laid. unl*n other protection U
dir*cl*d or hdicaled. j

i ' I .
Select and depoelt beckln malertali wllh ipecU rif*renc<
lo Ih* fulur* *af*ly of the pk>oi ond etMtrlcol lln*l. |
Utili* borrow material only •• raoubed by Ih* Owner .du* to
contamination or inevitable trench •icaMUan molarlal.

Reopen Irenchn which hooe been bnpraparty bedtlHedi lo a
depth 01 required lor proper compaction. Riw> and compact
01 *pecined. or olherwlii correct lo th* OBpronal of Ih*
Owner. .

Surpkio matertd ohal be dlepoud of a* dvected by
Owner. |

Orlgwial turfoc* ihal be rnlored lo th* approvoj a)

a. Provide Iroctog wke to a* Irenchei a* ipadled en Ih* : . : ,

i "-h- • i • •• \ | :
: ; -^

BachfM Procidur*: Backfll the Irenchei to Ihi Mowing erdwr.

I. BortfH plpkig lo « depth ef t-tochn aver Ihi pipe and hand
lamp around and under the haunch of thi plp*i lo 'tali* bi Iho
piping and preiant lateral movement, mnbnurn compaction
b* »1* (llandord proctor) ,

Bacttll the remowider af the ditch la a l«vel 1.3 feet below
fcilih grade and tampacl a* lolowi: I

a. •Craned and noa-lralfk area! - «OX (itandard proctor)
1 ' ! ' ' I '

b. : Driveway*, raade. and area* adjacent lo itniclur** - I3X
(ilandard praclor). , j . j

Place •!« lawrtc '(UMfy tlOON) aver the LectM and then : ' : i
ptox:. eleclrk conoull and e. piping an the (tier fabric. — i
lecfcM an additional 12-lnche* wHn compecllon 01 a^eclfled : r'.

].

Placi a fit rouloled topper tracing we* |-bichn betee
! flnlihed gredi bi the canter ef the trench and complet*

bacafal wMh cempaclion ai ap*dfl*d to 3.362.

COHCRtTt

01. Al cencr*!* ehall be bi accardonco with Ihi leliil *dlllani of Ihi
Amerkan Caricrete toitltirl* (AO) Standard Codii af Praclk*.

AS t:iiNSi«tit,Tt:i) DI.IWINI:
I

Mlhh 14 cafandar daya aftar recoMno, Owner'I Nalke la I
eubmll propand mb dcilani for approval.

Proceed.

Strength - An
linn ol *"> i eliei II «-r«

I
form Wu>V - Al Iwt*, wwfh «*>•« bl elien. plumb. I. <ol. end of
odiquoll Itf^iulli *l hu).l «M»I«»|* wllliwt benewig « bowing Al
wood lu>mt «• I* b* tunu>i«l*lr rinie««4 *ll*r ple..*menl ef concrete.
Formi foM b* bur.»lnifl«<J In et^Mjur.ll with AO 147. •

bitol IU*lv«t*'riOTl - Helntwttrie keri etiwl contorr. to ASTU AII3. :
Cr*d« tO W*IJ«d *ki tubrk tttwU funlurm to ASTw A1B3. i .

Riody Ul* Cencrill - Al land*)* pJocimenl ihol rr.eet th*
riaukemenll el Ailu C»<

: • I
Concjiti Plot*nie*il - Al conci*!* ploiement ehal b* porfarm*d
faploly end ki ocivido'u* with AO 304 Curi ul llwb concrit! with •
approved cur..g *g*nl i . i I

Concr*ti Fr>leh - All cenuel* wofei ••pond I* 'v)*« ahal b* a .
rvbb*d Ikilih. emooth frii of krigutarltln. hon*ycoriA. and llee.
Slab! irtol hove e m*dkim bfuih ftolih. Floor* •ho' hav* a Hghl ;
bioom flnlen. i i

Cancriti ehoU b* t*ilid by Ih* contractor lor ilrenglh and'reeulll
lubmlllid la Ih* Own*r. Al conuil* not mxltog ilfanglh: :
rioulrernenli eholi b* remov*d and replaced The Contractor ahal

• pay lor aa conor*l* telling
i

Sed ol tolortar conorili loori ond vault boltomi erd eali
wllh a MOler •' E|-w.« .̂ a<r> - B> • l«> «i\

Prevld* 40 f**l al I* rekifarced rubber hoikig (1)0 pOJ bun
prneur*) connected to *ech pump. , i

• . , , | ..' | ' . . : : .
Prevld* 40 lw*l •( itohUn Heel wk-l rope with dip U :
lupporl I h i Jump. . I . 1 . . . I . , . . . "

**'^Y f^wiLMt

'

I I - CCNCRAL

DC SCRIP TUN

A •ort, bicludid. Jnelolf *ubm*rilil* al and welir pump! and contrail
for Inllollotlon et Ini 4 upper bench lumpi end we: RW-t al noted
on thi drdwbge. . t

I. Al pumping ooulpment and peiumattc controtR aro I* »*
i furnlehed by the Owner tor Inilolatlon by Ih* Contractor.
I EUclrkal pump conlroll or* lo b* furnlih*d jy Ih* Contractor
f ' unlnl atherwln nolid.

I 1 QUALJiY ASSURANCE

Riferenced monutaclHror _ I* Crundfo* (water pumpi) ijnd Corian
(pneumolk ol pump).

Ticrtnlca) Servk**:

I. A lervk* engineer! wH be provMld by Ih* Owner for Ih*
, Mowing p*rlodi of line:

a. far itort—up ond performance leileig:

I. Two Oayi, I Ilk) (By Owner).

I
1.3

PART

2.1

Contractor'• electrical nrvki reprnentoltve ehal be
provided 01 n**d*d during *lorl-up and pirf^rmance

SUBUtnALS

leillno.

Three (3) nil al ehap drawtogi and 3 nil ol OaU Uamial* far Iho
pumpi and contrail wH b* turnlihid by Ihl Owner. Al bull
droweigi oHh d*vallan* or* lo b* piovlaed by Ih* .onlroclor al Ihi .
end fcf Ihi project

2 - PRODUCTS

PUUPS i

A.

I

Voter pumpi lor Sumpi No. O-l Ihrouah U-4 and «W-1 •>« be
urunfoi/ME. Wlanl Uodd »»o»-»»t «tk^O **w.~l«»t **««!
toilolollan to *ubm*rg*d condition. . S«ali and goikili ehal b*
mlllenl lo creaioli. . |

t Provide en end OK leneer prob** with 40 feel •( coble and
army lyp* oukk disconnect end U*d to th* pump dwchergo ho*

i wllh plaitlc ty* wiapi. I . I ' I I

ID. Provldi low van** or ahraud an pump lo dbect lew port th*
motor for purponi of caolktg , , |

i I . :.. I . I
Meter pumpi ihal be located and capoclllei provided ol noted mow.

Throttled
Dillon Point

UnlhrelUwd •
Pumprtg CapocRy Vollago

U-l
U-J
U-3
U-4
RW-I

If 5 .
St3
5(5
1C 5 i
3£S i

2.3 a»m •I22* TDH
23 gpm *<22' TOH
2 3 gpm 0)122' TOH
2 3 apm OI22' TDH
25 gpm *I22' TDH

I

e«.epm «5«l'TDH ; 1/2
«»gi>m ••.. TDH 1/2
1 o gpm •*»• TDH 1/2
1 « gpm •»' TDH : 1/2
32 gpm »7d' TOH 1/2

I ... I !

C | water Pump Conlrdr. To be fumuhed by *>e eteclrleel canlraclor

230V. \t
210V. Ill
2MV. I*
230V. I*
230V. l«

I I . I . . . .
1. No. of pumps riquvid - 9 nch ;
i • ,
3. Pump ehoN b« copoblo of pumptog 1.2 9pm lo 7 opn
I ' without overleod of the motor!.

3. Pump hood condition! *hol b« 01 folowi:

. Shut-Off ,1 1.2 CPU
7 CPU I

133 Ft (36 polf)
133 Ft. (57.3 polo)

42 ft (ii pdg)

u.lor *iod bo 1/2 HP. 230V. IO. 3.450 RPU. Crurifol

conlhuaully

US40K. .
I

Power cod ihol b* provided with o 40-fool length •fill army '
lyp* oukx dliconncct for connection tniMo lr>* lump* ond wol

DUcKere* *oi bo 1 Inch threaded.

Tho »olor pump conlroll oho< b< provided wllh • MCUA 3 molar
conlfol >llh (hi Mowir>4 loMuroi and dial •« romolo ,
maunlod bi *<o okox (round »ol houoo.

Conlroll ohot •• •«" mounlod. •

Uobi olocormocl owllon. 1

Uoonotk motor otortoro •»* HOA o««ck.

3 oonoor proboi| lumlohod -llh Iho pump('»*' -~ff- ««-

UoanoUc o»rto«do! |

Woolr»rproo< roc^>loalo 113V ond tioolor.

Control dradl/y 115V. marilolnod eontocl-

Run Kghl on oulj ooor.

C4L PUMfS

A.!

I
0-3 mtvilo lrn«r o-oy-r^oy lo r.ttort pumii bi *•
•vonl of tomporgry pouor eutooo or Hiorl, c>db>| of
loot ••Itch, Ml ol 15 oocond bilorvd.

floloy » •'•» I""* •" oilomol olorm MndNlan vrth
lodi-oul and pupH button roooL

I

M pump! far .umpi No. U-l through U-4 end «Nd N.. RV-1 ahal be ':
euom*ri*x* pneumolk pumpi Careen Uoeet 2010-04-OA and luppHid by
I. C. Wight Al l*d*. (alkita. chaok valv*.. luktof,
prabeo. ale ehal be reel*lant to cortcentrolod oreoeato.

I. Ha. of pump* reoub-ed - 3 each

1. Pump anal be capable of pumptog from 0 I* 1.3 gffc eeoein a
mojumum total dynamk head af 130 feet.

X Provide *0 11 ef l/2-hcb, 1.0. HDPt' tubing >er
•eneor cablo.and SS eupparl catal* allachad. i . . , .1

Canlralen a>al be duel pump and Untie pump cxilrwlwn wurrendy1 i
deMvered la Southern Wood Ptodmonl and en-elle at Seertenburg. |.C

I. Provide .«twm« Harm cui-e« e* the' pump wHh
for reilorL i i

Air aupply etiel be 125 pelg me.lr.um.:. :

Pumpi riial be hilaled elth the fadawtog mceum
Ih* conlroleri to hckid* lump end eel depth*.

Pump
Location

I
U-l

. U-2 .
U-J
U-4

2.3 STmJCtuMCS

Dblonco
to Ih*

Controller

170
i?o :

20 I

I
Dep»
af

Pump
3*l|kwi

lot* DbjIOKa: warn
Pump te Cenlrwler

He) kuidtog wSel b* Hie reeeenekllly e» the Cenlrealer »• we
canilructed a* noted en Hie drawtogi. > i I

I . . • T : • : : • |""i
Sumpi U-1 Ihrouoh U-4 and Mel RW-I *>wl b* (umw*ed and to toned
a* noted n Ih* apeclfkelloni Section 'Plptof far Sumpe and IHI

I •

V/TlrWArVi-r)

IMP **iiewai 'reiponilbfllty for the doilae ccMcapl 'aad fn«l*llltlaa!
of th* proceei or Initetlettoa *hown la tboee drewlag*. I.P.IorwOf
i* r*ipen*lbl* for th* *ngln*ering d**lfa uhich convert* tee deilga
concipl lata thaie drewlnge. j. ., I . I, I. . '. I

I "I— ' • I : : : ! • : ' ! : • ' : ' • I ' :

i f

ii

II VIS I O Nl
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J - SrRUCIUAf

A. It* lie* Owrr.pt to Mxnpi and ••«» comptytna. »Uh ConUoCl D«um«nli

8. Ifiita* odjntor cobl* and glitch I* pump tubing and •upporlt uftlng
plQltk It* Mopi Provide army lrf>« 4>*tcl« *iio»v,o«* lor 0*
••nuar and aUtlrkol wtfinf

C. (niton pump and piping,
•I

oitambly lo» P*oe«r oHgnmoM and

0. l«ilo» povor cobUf 111*19 tho coMo ifoin rollor* and eo»rj o/lpt

f. tni-toM oft o* tubing u*lnf OjftK J^t^oww^l it)*** f, (iî ^

3 7 rClO MW4IHC

A. [»lon«j frounolna, t»lro front control ponot mo*n ground ot/*J« to
•»tomof grownd •• Indkatod and comptytfig wlln HCC and local
ouctrlcol co*J«t.

8. Uofco motor load, •«n»or cobloi. orta" p**>jr o.fpp>> cannocliortt.

C. Seal O* condultf bolfJOoft ^jftctton »O*. on* control pan*, complying
•4th a* partlnant National Clod/to Cod* roqulrornonU. AN
coma* llano arc !• bo valor bfftl.

D. UM •cantoa' poroonnol •• roquirod by local r*ful«llon».

J.J PUU* TESTING

A. Provid* tho Mowaia. bifpocttan* an»J UiU on oach pvmp Offer •
from lac lory by Iho manufacturM.

1 Chock knpoHor. motor ralnf ana* oloetrtea. connocUonf tor
campUartco lo tho cuflomor'i pwchoM a«4or.

2 Ua*o • malar and cobU hoUathn toil for molituro centonl of
dafocU

J Iho pump ohal »• run to olIoM!* corroct rotation ond
ntoottankal IrttogrNy.

4. ft.* th« pump lor 30 mlnuU* .yubmorao*, a minimum of »k (6)
tool undor ->olor.

3. ANor oporoltond tool Ho 4. porierm tho noutotion Itil (No.

• Supply 9 •rlllm raparl llalktg tho fofoooing olapl ho*. k.on
dona with ooch pump ol Iho Umo ol Hiipmonl.

Prottda Iho lolewlnf lull ollor kiiloloUon:

I. Opo-ola pumpi ulHlInf manual and aulomotk

PMT I - CCNCKM.

PIPMC ran soups wo MIL HCAOS

Wort t>d>jd4d: Pri»W< plpha, odv«. and «lln«i lor IM
^•••ur« plplnf ond |ro«4t)r *atnl •• r«a>ilr«« tor • compulf and
•rapartf •aarttlng »^t*m.

I. Pra»4da al plplrtf h accardanc* •llh (•larancad ttandordl and
ia«clnc«lla>ni.

*H>» dia.lnat •! •< la aa y>ad an u»

PAdI 1 - PdOOUCII

i.i oooeu WALL m - rowct MAM (PC J«n C>IRA HICH UO.CCUIAR XKHT HIGH
DCN91T POLTITHTKNl) D>lKa P»t S«Un MOO or apataMd i«idl

A. ••!»<. manolactoar aM> •• Pt*V« 0>lxa Plp«. He.

1. hnar and Oylar plpu aMi »• kull kiwd ftlffUtftia. ;

I. OaiMa -«• •*>• *•« cantMl al an aglai caak>« ptp« •«" an ',
v«i>*»a>l>d hnai carrtot »!»• Ad alpa Jin la a* aaud an !
nomfcia) 1.0. dbnanitan.

I. IfMar cwrlar a^« eho* aa al lada*r I

1/2* - SOU II. ItO pal i
J/4- - SOD II. ItO p«
I-I/J- - SOU II. IM> pll

1 Oulat plp« »« ka M toda»K

1-1/7' - SDH II. 1*0 pil
2' - SOB IJ5. 110 Ml
)• - SDH II. l» p>l

Caitanljad Iran plphff al fcjma and Ltncllon monhUa* tl.oM fc«
40

Ouclta tan ft* al >ocu«n nanhalti ar>a« >• nnlmiini Don SO.

•• K>«> •• !>»• K.

I I • • :
Tronillkan Riling! aha* k« arowo.d to Ironilllon kom Ihi • ' - '•
polrithdmi hn«r F.U. pkikig lo ilondord AN9 125 *. longoi ond
PS Ihriodod fllllngi. , i

I I
ohov bi ki occerdonci with AN9 ilondordo. • • •

PS)

C. CP fllllngi ariol k< Schidulo 40. IKroodod lor PS.

2.3 VALVCS i j i : ' '

A. Colo «ol»oi ond hoi Mltol ohol kl od kronn bvoodod
minimum ol 190 pH working pr.iKu

Hadi vrt^i wol L

I.

CHadi vrt^i wol iprtr̂  laadad. ti-knt d.ilan. al t>an»
Uiraad<d (PS) -<« ISO pil mntanum .arblnf pruaux and TF( *««

•"""•'• i i ; • i
Data xdvai alidi b. all atanii' UV4«d4d (PS) .IUi minimum al 150

Valor mclMt inal aa ON arani* In Iht alj«i aho»a an ttii dravlny* and
anal han aV«cl raadMd r«altl«ad In godon>. Al .<ll.d aarli and) :
aa rctlilanl la cfaatau. j

1

A.

•A«r j -

AH piping anal aa Wd ai *••»> an Ihi dra«hg>. »ad« mar »>nr
kul mucl mahlabi contbwoui davn ffada dralnaga. Al pfctfcig In
•ol hcada. manlMta. conUal auldkwj and lump pump •talioni oHal
a« l*aV »•«. phjma. and

PAHI 4 - IESIMC

A.

I

Al >vur carrto- plp< and pra»ir> plphg and Illkigi DIM ka
UiUd la a tnhtnum ariiaura al 100 pd .llhaul l«otoaa or lalura.
Al awlor canlahmwil piping *Sol a* pr«SHjr« U*t«d la * 4» «P *W)
allhaul laakaga or lolur. Ina Uil p»itur< rrwil ki hold lor a
parlod ol I hour. >HKoul a *ap h prtiiwa. All Uilhg mull at
•llntlltd and cortlllad ky Ownar.

COUPR(SSfD Adi STSITU

PART I - CCMLRAL

I.I DCSCWTKJN

A. work Inckidod. Provldo and ktllol oo>«k>monL oppurlononi
oqulpm.nl. plpktf. conlroli. and accoiiorloi 01 noidid lo pro«ldo a

j complil. ond property oparalktg lyilam. I

i I. Comprooiar oaulpmanl and cant/oil ora lo ko tumlahod ky lha
; Contractor. I i I

• 2. ProUdo ono (l) comproiood oV oyilomi with aach oonotilkMj ol
i o lonk mountld rick^rocollng ok comfMiiior. oltor .coolor.
j moiituro ooporolor/prolllor. ol romovol filar. 3 hootloii
I diMccanl air dryort. and parUculali filar.

12 OUAurr

A. Rilaroncid lojkjmmt manylocturani oro Ol

2. Diikconl Ak

NOTt; ••larancad rnonytocliirori art aomad la •iloUMi ".
• londordl al ajvoHly. C«udl araducli ol alnar fnanylaclurart '.
may ka aretidad allli oppfova) el lha 0«nor and Cnglnior arlar

Pravtda a oartaio •ngkiaarl campl|4nf vlui tha raawkwnanU al
lha ItclMkjdl Mnfcat lacllon a) Ihaia apaclkalloni lot lha
lali.kig partodl of Iknt

a. Far ilart-y* and parlormanca Inline Ona I—day Ulp-

I manLali lorPra<W< I aili al a»ap *•.*«• ond 3 ••!• ol OfcU manLali lor aach
modal ond pkca al aaukjmanl aiiociaUd -u» IM compr.md air
•yilam.

PMJICI tHCh : RSI—

MIK1.IO dl : RSW

•RA1MI II CCK

CHlCIID kv RSW

IT . RSW

I • i

PART 2j- PRODUCIS

2.1 AM COUPRCSSORS

Ak Comproiior I

No.

S»aa

AacaKar i
CopocH, ! (elm)

30 if* pa<

Tli. ow compriiaar ohol ka two itoga ond prov(d.d wllh lha
following looluroi 01 a minimum:

1, Hoovy duty, colt kon. priloura kibrkal.d roclorocalkif
compr.nor pump. Luttrkollon or)tf kl ky •> >th.Ua ok.

Totally ondoiod kolt guard and ai olhor 09 « oof.lyl d««l

Mot air fllOTI. |
I I I .

4. BUI guard ollarcoolor. ! ; •

5. Ak rocohan thai ki ASuC pr.iiuri ralod win 150 p'olg
proioyro ratbjl uotwa.

Al compaoontl ol Ih* comproitod «k tnlam ifuH ko ktllaaod In
•Irkl accordonci wllh Iho monulocturor I rocomr londollan*.

ij hilol m o«ilpmonl an concralo pad! anchorod I occordonci wNh
monuloclurar'l roojukomonli.

3.2 SCRVICC

A. ProOda Ihroo (3) cealoi of complila Oo« Mongol >

I. Provtda I day. I «rfc> al ayoJIIUd lorwki ropraaanUttM la ilorl-
; yp Ihi ooykxnonl and ptoci M h oporallon.

i •
I

i :

PAHI I - CCNCRAL

Work rwludod: Provldo trouh>g of tho aroai koocMod haroki
01 kidkolid. for a comololi ond prapo bilaltallon.

Al dtiturkad aroai dliturkod durtia

12 DUALITY ASSURANa

Saad Confcnn la a> toco) and Slala Iowa and ragulatlona.

PAHI

2.1

2 - PRODUCTS

ProUd. commando) kalancad 10-10-10 larlliar dalhorod lo ivo
III* kt kogi lobolid with lha monwloclurar'i guvonlnd an*yola. ; .

2 2 GRASS S£CD

• Ouo) control lyolom - aulo ilart/ilop or cimlanl run

moloro ahal ko -««ovolL 3 phow. «0 c>da. and opan drk>-
aroof. kidyilrW duly.

a. Comproilor ohol k. kail drtvan wltti a 15 l-nlco laolor an
Ihi kHI drl>a d.ilgn.

10. Air ncotMri orwl kl iqulppod with Mocuicol 1 Iknod '
aylomotk priiouroliii droki wolvn

. 01 pruiuro ohwldown Iwltch.

11. On. (I) chongi ol aV fllw Homonli.

13. F1«« gofloni ol ijnlhilk ol.

2.2 OCSKCANI AIR 0«Tt«i !

Olllccant Ak Dryor Uadol(i . -. ^

ll-qlod okmha dovtcetv., 'for • -40 aooroo
df> point and prtn4dod with Iho leMov^nf r««lurot •» a

ooparotor/proflti.r. 3 mk/on obooiu «

Ator. 0 025 mkrwt obtoluto.

or. t micron aboatuto.

control lyil
ol th. lowori Paw.
od volvai aiowkia Iho o
can ko railorid.

foly ••Itch Hto a*or«llM
iitllut* the «ponhf of

lo bo dr «d unit po*or

O. 7*m Arrou Modal 0»-04>I »*•* 4/i
PART 3 - [MCunOH

; , . . . 1
i . i

2. Crada A racanl crop md.

i 3. Trodlod with oppraailala txiojcUi al tkna ol odiha;

4. Dollwod to tho a)lo k) ooatod conlokujri
guaronUod onalyall.

2.) SXK SfAUR

PAX1

3.1

3 - fUCUTlON .

CKOUNO PREPARATION

A. Brlnf •! orMa la propar Hna. aroaa and wool lirllan ktd^catod an'.
Ihi plan.. i . .

I.

C.

0.

APPLICATION OF FIRTUnR i I - •

A. Sproad ynHorwily ovar drool to ko ooodod at-

Loooon oaod kod la mkiknym doplh of 3 kwhoa.' ; .

Romo«a ax roola, fliada. ilanaa kwov k^an 2
dknonnon. and othar

I. RoU of 710 »• par ocra whan vatng 10-
I . .
UK. wHh 10! la dapUt al opproiknaloly 3 kiahoa.

3.3 SOMHC UCTHOOS

Porform ooodkif durkilj <

'Da ail cindmt aland of roM naor«ooa of parlod of !»o yaar
Iho work k> porlormod. I .

, . | . | . .

Produco aallalaclary itartd of araoo roaarolaoi of po4od ol • .
Iho yoor Iho work k> porfonnad

I I. Provldo karmuda and apply al a roll of 200 roi./ooa.

' Mntor Plvllng Schodulo:' | | , • ;

| 1. Porformod durtnd W>| month, of Iho yoar (Auaurl-foVuory).

I.

i '
Pravlda omuol rya orooi and apply ol o rod af 4 lha. par '

I : . . . . . ; .. . I . .1
(HP OOOUMI roiponilklllty: for tho doilgo coacipt ind tnmll.tlonl

U rooponiiblo foi tho onflnaarlnf doilpo which coavirlo tho d.ilan

B. K'BARBER ft ASSOCIATES! INC.
INOMCEM o .OflVfrrti-a o PLANNERS ;

I!'ill!

,
.ird..ii

MOJICI

I . I" I |
SOUTHERN WOOD PIEDMONT CO.

i CHAHANOOCA PLANT SITE
Oi:, AND WATER RECOVERY SYSTEM

SHUT inn

I . . . . : - . . - • \ \ . - i \ \ \ \ . | i . .
TECHNICAL SPECIFICATIONS
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I
PART 2 - PRODUCTS

2.1 GENERAL
PART I - GENERAL I

Work kicluded: Provide • complete eloclrkd *y*lem at rHfccoled en
Ih* Drawing*, o* ipeclfled htrtln. and «• needed tor d compltlt and
proper fritlorlotlon kicludlng. but net necettorily Irnlled to.

1. Olttrfcullan equipment.

2. Branch ckcull wklng conductor* and airict burial cetJt

3. Conduit tyHem*.

*. Lighting l»lur*> and tempi

3. Ui*co»on*ou* conlrat defect a* ehown an plan*.

w. Other Hem* and **rvic*i required le complili Iho tyilwm*
whelhet parlkulorly mentioned or not.

Related wort:

I. Document* affecting work of Ihi* Section ktckid*. but art nol
neco»torty Ivnitld to. Ctnerd Condition*. Supplementary
Condllioii*. and S.clloni In Civilian I ol lh**e
Specific otioni

Provide only malarial* thai or* new. of the type and quality
tpecllled •*>•• Underwriter*1 loborotorte*. he. hove e*tabll>hed
•tandard* for eoch malorlali. provide only malkrM* bearing the U.
label. Uolertal* called for are to be con*Uar*d a* *t*ndord which,
however. Implle* no right an the pan of the Contractor lo
*ub*lltut* other material* and method* without written aulharlly .
from Iht [ngkleer. Requt»l» lor eubllllullon for epecined ,
equipment, material*, or lerrfce ehod be eubmltled to the engineer
nol lei* than 72 hour* prior lo opening of bid*.

22 RACE WAYS I

12 QUALITY ASSURANCE

utloMc rocewaye ehoU be lull welaM hot dipped galvanllld rtgjd

1. Coupling* far rtgW Heel conduit *hol be itandard electric
conduit cauplng*. and no pipe coupllngi or eletvel thd be
u**d. ntling* eharl be fu« weight golvanlied.

2. Conduit *trap*. hengere and ooc***ortt* w\oH b* heev)r-w*lght
hot dipped gojvonlied. , . .

Nan-melorlk conduit ehei be Schedule 40. heavy'wal PVC. I ; ; ;

1. PVC conduit may only be kill olive1 underground. Miere the
conduit t.lwndt kilo a buldlng. tlructure. panel, etc. e
Iranelllan thai be mode la rigid Heel ilbow* and vertkal :

U** od*quale number* of ekhed workmen who are thoroughly Irokied
and eMperlonced kl the necedory croft* and who ore complHdy
lamklor with the epeclliod requiremenl* and the method* needed for
proper performance at the work of Ihi* Section.

Without eddlllond co*t I* th* Owner, provide euch other labor and
moterkill a* ore required la complete Ihe work ol Ihie Section In
accordance with Ihe requkomentt of governmentd ogencle* having
>jri*dlcllon. regordUl* of whether tucn molarldl and otiocloud
labor are coHld for dllwher* ki lh**e Contract Document*

2] CONDUCTORS

Setglt powtr and Itghlhg conductor* ihal be 600 volt. 73 degree*
C. Type THW. ,*lronded copper. I ,

Control conductor* ehal be wOO volt. 75 degree* C. type THwH
Control conduclor* In control panel* »io« b* Type Tw. (trended
copptr.

32

PART 3 - EXECUTION • '•

31 I SURFACE CONDITIONS I i

A. Etomki* Ihe araot and cendltloni under tnkh work af Ihie Section
wW be performed. Correct cendlllon* delrmenld lo llmdy and
propar complellon of Ihe work. Da nol proceed unll uneallifoclary
condllloni ore corrected.

PREPARATION j

A. Coordkiatlon: I

1. < Coordlnole oe neceteory with olhor trades ta oeoure proper
edequote provltlon In the work el 'la** trade* for kilerloce
wllh Ihe work ol thh Section.

I I
2. Coordtoate Ihe kitlolollon at eleclr'cd lleme with Ihe I

, schedule for work, of other trade* >* prevent unnece**ary
; delay* In lha laid work.

B Data kidkaled 'on Ihe Orawkigt and ki the** Spoclfkallone ore ae
eiotl u* could be eecured. bul their ab*<*rle accuracy b not .
warranted. The etoct location*, dittoncet. levdl. and alher I
condllloni wH be governed by aclud coni suction and Ihe Orawlnge
and Speciricolloni ahould be uled only fa guidance In ouch regard.

Provide neceetary deeve* and choee* where cendurlo pate Ihrwugh
Abort and wdt*. end provide other nace*iory apeningt and bpacee.
arranging lor kl propor t*ne lo prtvenl unneceleory cultewj kt
cannecllon with the work. Perform Cutleig end pelchhg In > | •
accordance with Ihe erovlelone for the erlgmd work ,

Sed.al underground condulle at

) » CROUfeDING

dec tried ee)ulpmenl with duct

Olrtcl Burial Cabin: I

1 3 SO8UHIM.S

A Comply .Hh Ihe requkemenli prevtouely *p*clfied hereki tor thap
•raving lubmlltdi.

B. Product data: eHlhki 15 cdondar day* alter Ih* Contractor hot
received the Owner'* Nolko to Procotd. *ubmll:

1. Uolarioli lul of lltmi propoied to bo prodded undaf Ihlt
StclMn.

2. yanufocturar't epeclncallon*. other dale and *hop drowlngt
needed to prove complianct with Ihe opeclflod reaukemenl*.
Drawing* far approval thuV Includt:

a. Ditlrfeulion equbmenl
b Conduit and ntlingt
c. Conductor!
d Deed burld cable
t. Ultcdloneout control dtvtctt

3 Uanufoclurer't recommended kitldlallon procedure* which, when
opprovtd by th« Cngln**r. w« became Iht bdtl* lor accepting
or rejecting actual kiiloHollon procedure! uted on Iht work.

14 PRODUCT HANOXINC

A Comply with the requkemenlt previoutly *p*cllWd herein.

1 1 WARRANTY

A. Provide one year warranty an df labor and material*.

If RVX.CS AND PERklTS

A. Iho onlko kiHaeolion *hdl b* wi accordance with the lal**l
edition of I** National ClecUlcel Code. Occupational Safety and .
Hedlli Act. and oe local cade*.

•. Apply and pay for a* permw}* and kiepeclione required by local or
Hale tow*

C. fumlth the Owner with certificate at kopocllon end final approval
tram all aulhorltla* haviig pxl*dkl*en.

1.7 DRAWINGS

la each other andA The drawing* and *peclflcotloni are complementary la each othe
what I* called la> ay one thai b* a* bnewig ee M ceded lor by
both the drawing* are diagrammatic and are la bt tallowed a
doedy a* the construction *• permll

B. The droukig* *how the general location of ck-cull orrengemenl. (

Bicoua* of the *mdl icol* of the drawing*. It I* nol peiifcle to
ktdlcote all of Iho delol Involved The Contractor eriai caretuly
lnve*tlgole the candilkin* affecting oM hi* work and *nafl •rrong*
•uch work accordingly, lurnlining eucli filing* and acceoarie* a*
may be required lo meel »uctl condition*.

Power coMet *halt be I»i conductor* of Ihe *ltet a* noted an
the plan*. »llh grounding conductor. 73 d*gree* C. Oa» ft
•lrond*d coppar with XLP cro»llnl*d polyethylene hmlalloi
and mrfoc* preil phaie Identification. Ineuloled cenducler* •
ihal be Iwhled wrlh a Oaa* B Hrandid copper grounding
conductor and Mori el each volley, wrapped with coble lapa
and an evwrei PVC kxleL

i i

Remot* conlrd cool* ehoN b* two-conductor No. t* gouge, tl
•trended copper. 7S degree* C. each conduclor with PVC
kitulatlon. nylon bckel and an avordl PVC bckel, eullaM* '
lor dV*cl burld. I I

2.4 GROUNDING , | ' I . '

A. Bulhlng* lor conduit* I' or larger ihol be grounding type. Bond la
ground bar or kjg ol endoeur*. j .

B. Ground rod* ehal be 3/4* dla. > »' copperconted |

2.3 PANELBOAROS | ; i

I A. Pond dial be ckcult breaker type oe manufactured by Square D or
j approved equd.

I B. Lug* didl be ki lop er bottom for the number of wke* and wk*

I **** 01 kidkoted on Ih* drawing*. , . j
. . I i '

C. Briokeri ehdl be bdl-ln type and be numbered a* kidkalod on lha
; diowlngi.

2,. OTHER UATlRIArS

| A. Provide other malerld*. *ol epiclfkaiy dttcrtied but riquked for
| d camplele and prefer Inilololton. a! idected by Ihe Contractor
, . oubkct lo Ihe approvd ol Ih* Enqkieor.

kwSCUlAHEOUS MATERIALS |
i l l .

Support kerning and cheruid ehdl be dumlnum er ileWee* tied oe
manufactured by unlilrul. Mndarf. or equd. . i

All ollechment hardwara ehdl be elokwe>* *ted (bdl*. rtult,|
•o*her*. U'bdl*. He.)

I.I

A.

TRENCHING AND BACXFU.INC I I

A. Perform Irenchlng and backMIng ai*oclaled wllk Ike work ol Ihlt
Section 11 ilrlcl accordance with Ihe praflbwjnl prevtoudy Itl
forth JM '

COLOR COOC AND UARKCRS

t syelem •noilAI conductor* In Ih* 120/240 vdl. 3 wkr, 10 Horti
hove Pho>e 'A* - black: Phaie "B" - r»t. and Ihe neutrd wke whHe.
AI equipment grounding canduclore ehol te green. i

I I
AI 240 vdl equipment ehdl be marked lAMCtH - 240 VOLTS* by mean*
ol red lamlnoled plailk namoplolei havV>] one-hdl rich (1/2*)
ertgiaved lettering. Attach plate lo equlp-tenl wllh *lalnle** *t*d

. . . .( .. : j.
Mark, wfrei wllhbt pandbaardi with t«ll-tl'Ck*>g land bearinej Ihe
number correiponding to lha circuit numbir on Ihe drawing*. . Connect
lh*>* wlrei lo correipandlng breaker In p.»d.

Uark. equipment, pandboard*. cablnoli. caolrd device*, etc. by
mtani of black, while core laminated naniiplala* havhg 1/4 engraved
lellorlng. Oeicrlptlon ehal conform lo detlgnallone en Ihe I
diowing*. Attach plate* lo equipment wllh eldnlei* Hod tcrewt

A. Particular ollenllon I* eVected le Ankle Me, 230 el Iho Holland
1 Eleclrkdl Code The declrkd lywtem and motor. eno> be grounded ; . :

and bonded ki accordance with Ihi. article, i j j

B Bond around lug of each receptacle le outlet bat with green y^mper1 . .
.... | | . i. .

C. kieldl dectrk bond around pond., cewktetej put be.ee. | ' .
endoeure*. etc. lo kicomkig an*1 outgoing aubfeed receway. by wee
groundewj type buohlng*. ,

D. ki*tdl ground vam *ervke le driven ground rod (movwnum roeblana*
ortoH meoeur* 23 onme).

UMT RESPONSUMJTY j

A. '
I

Pondboarde. rdeye. etc. fumlahed under IMi Sacllen af Ihe
•peclficaliane dial b* eupolwMj by the oomo manufaclurwr ee ae ta
give unll reeponiMHy and eaee af mawilananca

i i : .'
J.t TISIWC AND MSPECnON

SniCXS AND CONNCCTIONS IN «MES AND CABLC! I

lew vdlage (tOO volt* and bdew) canduc ere died be blnad
•ecurdy bain mechonkdly and declrkdly Mre* No. B and I
•mdler ihdl be toldered and kouloltd win heal ihrtnk and pJailk
declrkd tape la provide kimlallon eaud ie Ihe arlgtod |
canduclor (approved proiture type mecha>>kd cooneclor* may be
ulod). wVt Ho I and larger ihdl be coi.necled with compreeelon
lypt >dderl*» connector* and kimlated x>U> heal dirlnk and ,
ploilk decUkd lap* lo provide InnJoUon ooud la Ih* orloMd
conductor.

Provide pereamd and equipment, moke reaukad lotto, and eocut* '
required opprovd* from th* Engkioor and governmenld ogonclol ;
hovkig Lrltdkllarv , ... j .

Uoke wrtUwn nelke le Ike Engineer edequatdy kl advance of each of
Ihe folewktg *lagea of construction: .

1. when at rough'*! k complete, but n«l cover i

2. AI complelkei of the work el Ihb SocUea.

Mion molerlal and/or worVmonaSb b found'Id not comply with Ihe
•pacified roqukemanl*. wiuiki thro* day* aftar receipt af nalko af i
euch nan-campwanco remove Ihe non-complying Ham* from Ih* be die
and replace them with lleme complying with Ihe epoclM
requkemanle. dl al no addllbnd coal la Ihe Owner.

110 CLEANMG AND PAMTINC

On complellon af lha dectrkol work, at debrtw, ecrep* and alher
wait* molertd left by Ihie Contractor eha« be odlocled end
removed from Ihe eremlee*. AI trench work dial be eel lamped,
leveled and etcil* dirt and doorto removed to ell. dump, whan en,
dkecled by Ihe Engineer. AI declricaj equbmonl. oeaaoed
conduM, ondoouree and boeee dial bo thoroughly cleaned af of
lorelgn melerld* and pakited ki accordance with lha requtwmenlo
prevuudy *ot forth.

3 ( ; RACEWAYS AND FITTINGS

111 tUCTRtC COUtPMtNT BV OTHERS

AI wlrkig dial be ki racewoye run conceded urJete .Ihorwlee noted ,
on arowlngt. Securdy and rigidly eupparl rac*woya al ad beee*. :
outlet* and turn*, and nol over • feel en center*. I

Eipoied raceway, ehal be ktHowed either parold er perpendicular ' >
lo buldkig wal* Raciweyi e«pa**d an edl* ihal b* perpendicular
lo Ih. loor. . i ' !

Room rocewoy* ki ploc* and protect wher* nece**ary lo prevent damage I •
during conftlnjctlon. Plug end* ol rocowo,* to avoid fHIng wllh I
plo*l*r. mortar or concrete. j

Secure raceway* ki plac* end proltcl whet* nec«l*dry ta prevent
damage during con.tructlon. Plug end* of rac*wayl la avoid fMkig
with plotler, mortar or concrete. I

In generd. the raceway kiHoNalton *holl fci-aw layout whawn an '.
the plun*. How*var. Ihie layout ki dlagrar .milk only, and where
change! are neciMory due lo Hruclurd lendllbni. alhar apparalu.
or other COUM*. kjch change* dial be m ide without any oddMkwid
coH la Ihe Owner. OlfMl* ki candulli ee hat kidkaled and mull
be turnlehed ae required. , j

laMoi 3A and' 3B af Ihe Holland EloctricO Code ehdl apply union
largor rac.way. ore epoclled . I

Ueld condull h.ldlod ki contact with Iho earth .ho. b* prelected
by truth oppllcollon ol two caoli al hoi ullch or alher approved
nan-pelroloum areiarvallv.. Seal al bkil. ,

Al motor* lor oqubmenl aha. ba fumla)i.d>f the equbmenl , :
manufacturer. Thlt Contractor thai verify voltage, ettent. typ«i
etc. of thlt and ol ether euch declricd equlpmenl. Before
connectng to any piece af euch eaubmenl. chock the nomeptela i
agakiel Ine btormalbn ehewn en Ihe drawkige and cat la Ihe
knmedtole attention of the Englnoar any ducrapancloo dlecavered.

112 PROJECT COMPLETION

A. Toil dl tarvlce and feeder wkkig uikig an kielArmenl whkh epplUe
0 volloge ol approilmaldy MX) valtl DC lo pravldl d direct raddVi|
01 reililanci. ; . . . . ! . . . . :

Ueg greundVig *y*lami I* meOMro ground revblanca. and provide
more than 23 ohm* redHonc*. addkig ground rod* ai nacaieary ta
octuev* Ihal levd. | I I I

AI led* ehdl be conducted ki pre»onoo of (rigwioer ar'hkj . •
rwpreienlellvet. AI retulllng readVige eho* be rocardod, property
Idenliried and euemllled le Engineer lor accept*

L

ICeplwncw. .

er and report ta I

AI racewaye underground end etldlor.la I
kieldled a mkiknum at 14* bdaw grade y«eei alhaiwlio nelad.

Ueoeure vdlogtt ol dkecled by the Engineer

Enlke eyetem ehdl we free from ol

hit complelt ealltfaclkn ki occardanca with true kilonl of ptane • I 1

bring tyttem up to itandardi let forth by Cent/act Document* at no

«-i*J nttttan*..
oubmant : ; :

oT*-e J. :

twr •••WOMB i-ftatponill-ilM.*- f»x iht> «•• If* co-ncetp
of th« procctt or in.-t.-n.>!. ox •ho.m 1* !..••• *lc
It r«t|M*>*iiiil* tot .hi «nfifi«.icint .iftiitn vnlch

f»p.«J
i.Uf«

wil 1*1 lo..

.r.BtrMr
bt 4«ittf.i
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PART t - GF.NFRAL

t 1 DF SCRIP TiOH

A Thrn-jghtout lh« Project Document*. rrlpftnr* '» modf to iptc-'icotiorn ond
• londO'dt iSlUfd by no1>nno<lv r*roani|ed pfotfuion* Or'd/n> trodt orqoniiolionj

1 Untvit specific otly md'COt»4 otherwise. OH r«rl*f*nfet to ftondord* r*f»r to
the lot**! adit'on ovoHobi* at in* lime el the b'dd*ig

i 2 ABBREVIATIONS

A Mit'fvtr th* . following abbreviation* Or* used In then Project Documents. they

AASHO
ACI
AiSC
ALS
ANSI
ASTU
AWWA
AWPA
AWS
fSS

SP*
SSPC

Amerkan Association of Slat* Highway OfncWs
American Concrete Institute
American ih»titut* ef St**l Conduction
American Umber Standard*
Am*rkan Notional Standard! intlitut*. me.
American Soclaty lor Telling Ma1*r>oli
American Wot*/ Worhl AftocloUon
American Wood Pre!*rvari Aetoclotlon
Amorkon Welding Society

i Specification* and Standard*. General

Southern Plna inspection Bureau
St«*> Structures Pointing C our el

TEMPORARY f ACUITIES

PART 1 - GENERAL.

1.1 DtSCnTPTlON

A Work included: Prov»d« temporary fac»iti*t needed for the worh Deluding, but
not netessorly limited to:

1. Sanitary FoclHM!

V2 PRODUCT HANDUNC

A. Maintain temporary foc*Itkt« In proper and iaf* condition throughout progret* of
the we»h.

B Remove such temporary facMiai and control! a* raphfy os progress el th«
•orh »W permit, or ei directed by Ih* Owner

PART i - GENERAL

11 DESCRIPTION

A Worh Included-. Provide *uch fi^d engineering service* Ol Ort required tor proper
completion of the Wort including, but not nereiegrfly limited to.

V Provi* o<i st oh**, raajufr** to conetruct the facltty *«*« location*
prodded by the Owner

2 Ellabitfh proper (in* and grade 'or tnitoflolkm of trench*!, tumps, ond fore*
main *

B Worh by otherr

1 Th* Owner *H tftobll* control lln«i for rontUuction.

2 One benchmark elevation win be provided.

i 2 QUALITY ASSURANCE

A Provid* d competent iurv«y party and surveying Initrumenli for itahlr<g th* »orh.

B C»erc^e proper precautions to verify the figuret thOwn on the Drawing* prior to
toying out any port *0 th* Work

1 Th* Contractor »sl be held reiponifcle lor any •rrorf th*r*ln that cth*,r«;»*
mioht have been avoided.

2 Promptly inform the Own*r 0* Ony error or ducreponciei d^CO^td in the
Drawing* or Specification! in oroer that proper correction* may be modi

1 3 SUBUlTTAlS - NO*E

1 4 PROCEDURES

A Ic-caU and protect control point! before iteMing *orh on the t;U

B. Pre!«*v* permanent rel*«ence point I during progrefll of the Worh.

C. Do not chong* or relocate reference pofcti or Itente of the Wort without epeclflc
approval from the Own«*

D. Promptly od*<** the Owner when a reference ooht It lott or dott'eyed. or
reo>jirei relocation becoute of other change! in the Worh.

TECHNICAL SPECIFICATIONS - GENERAL REQUIREMENTS

PRODUCT HANDI.IMG

PART 1 - CCNCRAL

VI DESCRIPTION

A. Worh included Prete t product! icheduled for uie In the *erh by meant Including.
but not ntceitor*/ ibMited to. thof* deicrfeed In thle Section.

12 UANUFACTIJPtflS' RrcOUUr^OATlONS

A. F.ie*pt at other*lte oi»proved by thr Cng<neef. determine and comply «ith
menu'OCturer't rocorrTiendatlon* on product handing. !torage, and prelection.

1.3 PACKAGING

A. Ddivar prcductf to tr..i Job «U« In thalr manufacture*1! original cont«in.r. with
>ob«tt intict and legipia.

V Uomiabi pocheg*<* moterloif with Mali unbrohen and label! mtact unit) lime
of uet

2. Promptly remove *omog*d material and unsuitable itemt from the job eite ond
promptly replace with material meeting the tpeclfied reojulrement!. at no
additional coil t. |h« Owner

B The Owner may reject oe non-complying «uch material and product* that do not
bear identification •Qt<e'oclo«y to tht Cnglno*r at to manufacturer, gr«de, Qjuollty
and other pertinent Ir form«tkon.

14 PROTECTION Of MATERIAL AND WORK

A. G*nttol

1. Coref'illy «nd proterly ptolecl oN matarWt of every ascription, both before and
after b«^g ueed In the Worh.

2. Provide any encln.iing or epectol protection from weaihor deemed n*ce!!ary by
the Engineer at no additional cott to the Owner.

B. Portia! poymenle under the Contract wll not rdktv* the Contractor from

i. when materiel* v 4 w^rh at the site which hov* been parttatiy paid for are not
adequately prot*'t*d by th* Contractor. *uch material* wHl b* protected by the
Owner at the *i; ense of th* Contractor and no further partial payment thereon
wil bft mode.

C. Maintain f)ni*h*d *url .-cei clean, unmarred. and suitably protected utit* accepted by
th* Owner.

1} STORAGE

A Store oH >t*m* ol eq-. ipment. component part*, etc. in accordance with the
manufacturers' recon-i-nenootions or a* may otherw!** b* n*c*M**y to prevent
damage or d*teriora''9n of any port.

16 REPAIRS AND

A. hi the event of dornc<)«, promptly mohe tealocemente and 'f*ohi to the dpprcvoi
the Owner and at n< oddjtionai coet la the Owner.

B. Additional time reojuvvd to eecure replacements and to made repair! »m not be
considered by the Er.jlneer to kieJ'tV •" ••t*nelon In the contract time of
completion.

GENERAL EOUIPMtNT

PART I - GENERAL

1.1 DESCRIPTION

A. Ary itructurol. p>plnc. wiring, drawhig*. or other modlficdtioni iequlr*d to occomodate
•oju^ment offered ol'ier thon that ehown on the Drawing*, or ep*c)fi*d. thoH be
don* at no additionc1 coet to the Owner.

V2 QUALITY ASSURANCE

A. Eo>j!rm*nt in *a-:h Section pho* be by o eingie manulecturtr r*au>ariy engaged In
the 4av*lopment of 4-ojuipmenl deiigned deiigned for the intended function.

B. Guarantee the
(15) veort.

y of repair parti and tervie* for a period of not i*fe than

1. Provide each component ^ith a eerlal number and Ih* manufacturer ehojll
maintain lacord* ol tgmt.

PART ? - PRODUCTS

2.1 GENERAL

A. Supply on materials, oot*. equipment, labor and tupervlilon to proreny comaJele
tottoMotian of *qu)pr ant, piping, control*, ttc

22 LUBRICANTS AND LvWCAnMG CQU1OMCNT U/A,

23 OPERATION, MAINTENANCE. AND S rP/ l . r MANUALS

A Prtpo'* md tJbniit 'o»
piece if pqu*""*' t.

r'p uve three (3) cop'ee of Oi*J monuoi for each

B Monuoii iho>i tt x>«<-ir''- 1C *r.e eq>j%.rrrrt tiippiied Manual* opC îcob** lo many
diffrrert coM'furolitn! onrl »t-,ch tvgu«r« th« oprfotM *to erlvctiwly reod portion*
ol the •tit^jct>t<>i wHl «icl te acrerUrt

PART 3 - EXECUTION

J 1 CCNCRAL

A. Pr-)«fle informotK>n m»^-t, n.gy be r«^.|.^t

B. Properly lut'lcotf all »iJU>rrn»nt poor lo

C 0*li/«r OfcM Tianuol* to th« 0-fi«' for '«

3 2 WARRANT r

l undue delay

ond approval prior to equipment ltorl-up.

A Eojulpmenl worrontiei tholl rcx*.m«nre on dote of prefect OCC*ptonce by Owner and
•hall b» lor i p*fiod nl O"« y»or

B. Con If act o» wfll be nolif*»d 'f wri iw-g of beginning and ending dotes of wgrronty
period

SHOP PPAWNGS. PRODUCT DATA AND. SAMPLES

PART 1 - GENF.RAI

1.1 DESCRIPTION

A Wo** lr«-iud*<l Uahe •uLm-Mo'l of o" p>c<ng ond equipment a! neceeiary to lltobKfh
comp'io«iee -i»h Ih* *f*-ifl*d feTU»*»r»nt«

t.2 QUALITY ASSURANrt

A Coor^niUivi of *.jbm;ttol'

1 Pcior to eoc^i lutmiite'. ror iiy review and eoerdW>ete on oepectt of each Item
t»in) futrriitttrt

2. Verify thot W.+t ilem ord t^» tur>r»>tlOl for It conform h a*! r**pecte with the
ep*-:'f'4d rrTul»»r»-»r-(B

3. By affukig thv Cnrtrgctr-r't jiqnOt'K* tr «o?h MbmMtol. certify that thit
roordirotlon ha* been perfo'me'1

l the r-ot*rloi>.
lt*m ho* ^»«i

T>(* 4*c<!*>r< of

in the Cv'ror* Documertt. do not aesume
et^r4i will b* cor»id*r«d at *Ojual urUeti

ocpfiP*«'1 for (hit Worh by the Cngfne*r.

A Make iubr*;tio'l ol »l-oc *-o-'«7i. lamplrt. »tjb*titution request* and other Itemt to
the Owner p*«"r tr ord*r«-g rr r*t«i^rig ma'.ecio** ord equipment In occordonee with
the pfyv.sioni «l t'.i« Te«-ti"n

PART 2 - TROO'-'CTS

J.I SHOP DRAWINGS

A Sco>* and n-*>o*ur*m»riir Mohe t^crj dra»<ngg accurately to a teal* sufficiently large
to shro O" rt'ilneM -s»r«ttt *f *h* i'.em and <t! method of ronnection to the Worh

B. Review crmmcr'i rf |h« Owner m*\ tt on |he fhop drawing when U ii returned

latricatltn rl eqjlrrr.*nt or maUngli prior to Qwner'e approval of flhop

PAPT ? - rxECL'TiON

JT lOCNTlflCATlfN Of TU

6. Accompary *ach submitloi «lth a letUr rl IranKnittOl **>owhg a* Information required
for ldentiri:9ti-T> «rd r.het.hlr>g

32 GROUPING OT SMWitiALS

A. Uniest <3tr-*r~>i* ep*."iri*4, mohe iubT<<ttoi! In group! containing ad anoclattd U*m»
to otrur* tl,3t kifc'rrmti^n is ivjiiifcie frr cheching *orti Hem *h*n II I* received.

1 Porti* subrtilttal* may b* r*jecte<1 oe not Complying with th* »rOvl*lan» of the
Ccntroct

2. The Contractor moy be held liable for delay* 10 occatl>nad.

33 TIMING Of SUBMTTALS

A. Mahe tubmittoi* lar enough in adv^c* of tchedulvd ootes far inettfatfan to provide
tim* raouir*d for r«vt*wB, for etcw-mg n*c*i»ary *«c**v«jf, tar pattaXa ra«4tfenf and
reeubmittole. and tor placing orders and securing dwflvary.

B. M •c»*4uang> o*e- at >eo*t fourtMn worhmg day* far r*vt*» by th* Owner following
hhj receipt »f th* eubm»i*l.

3* OWNER'f

r-.iit in the submitted dota

required by the 0-n«'

A Wo* excluded. Prcvide personnel to place a" equipment ^ operation, fine tune treatment
proreviet and **tr,jct Owner's p*f!onnel in operation and f^O^t»nanc« procedures

A. Ui»- Od*qu<3l* nunb«i o' |hHI»d pt^tonnel who ojr* thoroughly trgirtd and VBperlenced In the
n«c»!ea>v pfTr»-1'j'«i ord -ho or« comr-l»tely lomillor with the epeci'ied requlr«mentf and the
rr<e;hodf r-*»ded lor proper prrtormonre of lh« worh ol this Section.

B PowiJ* monulaitu'er't t^chricol itrvlc** OB *p*rif",ed or needed

PART 2 - PROCUClS

No p'*-*JCl» ore r«quir«<| undar this Section.

PART 3 - C«.CUTION

3 i GENERAL

A Upon flnol completion of on componente, th« Contractor thgll be respoms>lt for piecing the
«/ft*m in filial operation.

3 2 SCKDUIINC

A. rf«t*rmln* dale el stOrt-up )o>nl|y «Hh Owner.

33 COUrLtTtON

A. S1«t-up S«rvlc«t *ill not t« considered completed unH 0" equipment It Operating frofttdy

• f VI S IONS

•V AP*> LOCATION

A.

I

AfC'«OVAl$ 1 MOJECI

1 SOUTHERN WOOD PIEDMONT CORP.
1 SPARTANBURG. S.C.
1 CHATTANOOGA. TENNESSEE PLANT
1 GROUND WATER PUMPING SYSTEM
1 AND OIL RECOVERY STSTEM

t H i i t mi l

TECHNICAL SPECIFICATIONS
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TRENCHING. BACKFILLING FOR UTIllTICS *NO DRAINS

P*RT 1 - GENERAL

l.l DESCRIPTION

Work deluded trench, borkfill. ond compoct Of specified herein and a* needed for
instoUolion of underground uHMies and drainage trenche* associated with the Wort

l 3 J06 CONDITIONS

1 There) now e< ills In the construction area*. waterworks. storm drainage. sanitary
trwers, street paving, gas mains. and other utilities

2 Approximate location of eerlom underground 'mes and structure* or* shown on
the plans for Information only, other underground lints V Structure* ore not
Shown

3 Locate these and other possible unknown utility tines US>ng electronic pipe fader,
or other approved mean*

4 Locate, e»ca*ote and expose o* existing underground lines in advance of
trenching operations

5 The Contractor will be held response for the workmanlike repair of any damage
don* to any of these ut lit lei in the prosecution of his wort under this Section

6 The Contractor shoN famUkyHe hhnself with the emitting conditions and be
prepared to adequately core for and safeguard himself and the Owner from

1 Perform all clearing necessary for instoHalton of the compiftt work

2 Qeoring shaM conslft of removing o*t trees. •tumps, roots, bruih and debris in
the rlghts-of-woy obtained hx the Wort

3 AH other material, including trimmings from above, shall b* completely disposed
of In a satisfactory manner.

C Ret tor alien of disturbed areas

> Restore all areas disturbed by. during or as a result of construction activities to
their existing or belter condition.

0. Mfnfcrnjingi Siting and bonk erosion during construction-

1 During construction, protective measures ehati be token and maintained to
minrmiie I'M big and erosion of creeks and rivers adjacent to the work being
performed during construction in accordance *<th State and local rules and
regulations

PART 2 - PRODUCTS

21 EXCAVATED MATERIALS

A. Perform oH excavation of every description and of whatever substances encountered
to depth* Indicated or specified

nVy

22 BACXHLL MATTRIALS

A Provide from material* borrowed from urtcot am tooted on site
excavation

1 Select sol material free from organic matter and deleterious substances.
containing no reeks or lumps over 1 inches In greatest dimension for backfill
up to 12 inches above top of utllty being covered

2 Do not permit rocks larger than 2 Inches In greatest dimension in top 6 Inches
of backfill.

2.3 OTHER MATERIALS

Provide other material), not specifically described but reojuired for o complete and
proper installation, as selected by the Contractor subject to the approval ef the
Owner

PAR! 3 - CXfCUTlON

3 1 PROCEDURES

A Eiitting Utl'ties

t Unless shown to bs removed, protect active) ututy tmes shown en the drowfeigs
or otherwise mode known to me Contractor prior to trenching. If damaged.
repair or replace at no additional tost to the Owner

6. Protection of persons Ond property

1 Barricade open ho>es and depressions occurring as port of the *ork, ond pott
warning lights on properly adjacent to or with public access

2. Protect structures, utnties. sidewalks. pavements, and other focftties from
damage caused by settlement, lateral movement, washout and other hazards
created by operations under this Section

C. Dew>oterlng

..JjCHNICAL SPECIFICATIONS

3 7 TRENCH EXCAVATION (Unclassified)

A Remove oil materials of whatever substance encountered

B Open cut

1 Eicovote for utilities o"d trenches by open cut unless otherwise Indicated

2 Remove boulders and itrier interferrmg objects, ond bortfll voids left by such
removals, at no oddH'onoi cost to the Owner

C Trench to the minimum wlcth o* Shown on the drawings with sldee OS nearly
vertical as possfcie Slop* the trench as noted on the drawings

Provide Sheeting and Shoring necessary for protection of l*e Work and for the safety
of personnel.

Whfi excavating trench us>ng polymer scurry, slurry shall be A«»oWr«u>Wle polymer
arr ^d by the owner prl-x to bidding work S

33 BACKFULINC

A General

1 Backfli trenches and ncovations Immediately after the p
ore laid, unless other protection is directed or indicated

and dronoge stone

ill bo km materials with special reference to the future safety

Remove o*l water. Including rqln water, encountered during trench and sub-
structure work to on approved location by pumps, drains, and Other approved
method* Pump all voter to the 150.0OO ond 75.000 gallon on site storage tanks
at roles noted in the drawings

Keep trenches and site construction area free from water unless otherwise
Indicated

2 Select and
of the pipes

3 Reopen trenches whlci. hove been improperly backfilled, to a depth as required
for proper compoctto>. RefW ond compact as specified, or other.-se correct to
the approval of the Cwner.

4 Surp'tis material ehoU be disposed of as dVected by the owner.

5 Original surface shell : e restored to the approval of the Owner

PART i - GENERAL

1 1 DESCRIPTION

A Work included: Provide grossing of the oreoe specified herein, or as indicated, for n
complete and proper install" Hon.

1 AH disturbed oreos diet .rbed during construction

1.2 QUALITY ASSURANCE

A Seed Conform to all local and Stale laws and regulations.

PART 2 - PRODUCTS

2.1 FERTILIZER

A Provide commercial balance- 10-10-10 fertllier delivered to the site in bog* labeled
with tht manufacturer's gu:ronle*d analysis

22 CRASS SEED

A. Provide fescue or grass *e« J which is

1. Fret from no*k>ut weet seed*, and redeoned

2. r-ide A recent crop tvtd:

3 Treated with appropriate fungicide at time o< mlilng.

4 Delivered to the site ir sealed containers with dealer'* guaranteed anoly*!*

23 SOIL SEALER

A Provide sealer non-to»ic to animots. and humans

PART 3 - EXECUTION

3 I GROUND PREPARATION

A Bring oil area* to proper lire, grade and cross section indicated on the plans.

B. Repair erosion damage prio to commencing seeding operations

C Loosen seed bed to minimi.rn depth ef 3 inches

D Remove all roots, dods. tt> nee larger than ? inches in any dimension, ond ether
debris

3 2 APPLICATION Of FERTILIZER

A. Spread uniformly over ereo- to be seeded el

1. Hate of 10 *»•. per 10 0 to,, ft. when usMg 10-10-10

B Mi> with sol to depth of c *>ro»lmo1ely 3 inches

3.3 SOWING METHODS

A General

t. Perform eee4ng durtac, warm months of veor (Aprl-July)

2. Do not conduct seedir i wort, when ground i* fro ten or excessively wet.

3 Product satisfactory • m. of gran regar«e*s of period of the yvor the Wort IB
per formed.

6 Seeding. Unmulehed:

1. $hoM conform to Methfdt EA. EF. or *KT as specified hereinafter.

An concrete shall b« m accordance wifh the latest editions of the American Concrete
Institute (ACI) Slondord Code* o» Practice

A. Strength - All placed concrete *nap| hove a minimum compreseive sire** ef 3OOO pt'
otter 28 days

B form Work - All form work shoii be clean, plumb, level, and of adequate strength to
hold concrete without beading or bownq AH wood forms ore to be completely

ACl 3*7

C Ueta< Reinforcement - Re-oforc^g bar* shall conform to ASTM A61S. Grade 60
Welded wire 'Obr*C *r>oll conform lo ASTM AIDS

D R*ody Ml* Concrete - All concrete 1^0" meet the requirement* of ASTU C94

E Concrete Plocem^nt - AM conc'ete plocemenl shall be performed rapidly and In
accordance with AO 30*

0 Sro' oro**d inlet and duc^o-q* piping o« iod>cat»>d «" ir.« ii...i.Uf» d>n*>ng*

E InjIcHl po*er cobles using the cable strain relief* ond co>d q'*r«

3.2 FIELD WRING

A E»tend grounding wire from control panel main ground sc'** lo *«te«noi grpunrl o« i"d'fol#rt o-d
complying with NEC ond local electrical code*

B Moke motor lead, mercury Hoot S»Hch(e*). ond pO»e< Supply ronnerhooi

fiectr'c Code requirements AH connections ore to wrji*« tight t

srd personnel as required bv local regulation*

irregularities, honeycomb, and tie
Shall be lro*«li»rt smooth

hall be finished smooth free of
nve a medum brush fhiish Floors

C Concrete s*io" be tet'vd by trie contractor for strength and results submitted to the
Owner AH concrvtr not mr*tmg strength requirements Shall be removed ond
replaced

PART I - GENERAL

1 1 DESCRIPTION

A Provide the fot'owmg Aspect ions and tests on each purnp before shipment from Factory by the
manufacture* •

1 Cheek impeller, motor rating and electrical connections for compliance to the customer's
purchase ord*r

3 Prior to submergence, the pump shall be run dry to establish correct rotation and mechanical
integrity

4 Run the pump for 30 minutes submerged, a minimum of •'« (6) 'eel under water

5 After operational in) NO 4. perform the insulation tesl (No 2) again

6 Supply 0 written f«
lime of Shipment

A Work Included Pro^de submrrstole pumps
draktoae sumps

controls for installation In the

1 Pumping equipment and control* or* to be furnished by the Contractor

2 Provide two (7) pumps *ith COnt'Olf

1 2 QUALITY ASSURANCE I

A. Referenced monu'octurer is Goulds pumps. Inc

B Technical Services

1 Provide a service engineer, complying with requirements of Section 01660 for the
following period* o' time

e. For «t«lH-up ond performance testing- One t-day trip.

t 3 SUBMIT TALS

A Provide 3 sets of shop drowmg and 3 srls of OAM manuals for the pumps ond controls
As buit drawings pith eicvaUons

PART 2 - PRODUCTS

lo b* provided ot (he end of the project.

A Sump pumps shall be Gould) Model 3685. wT_i*>MH designed for installation in sub-
merged condition Sea's and gaskets »"O" be reslslent to creosote.

1 Pump shall be cop obi r- o' pumping 70 gpm *>105 Fl TDH continuously without
being submerged

le I 5 •••„. -.-.»-.
I aulnmoiic re«t

3. Power cord thO" b* prpvidfd with o 50-loot length

4 Discharge sho" be ? inch invaded. <P$

2 2 CONTROLS - To Be Furnished By Th- nurno Equipment Manufacturer or Contrector ot
contractors option

A The Sump pump fholl be provided w;lh a NfMA 4 motor control with the following
feature*

1 Controls shall be pole mounted odJoeeM to the sump

2 Main disconnect iwMeh

3 Magnetic motnr starters with HO* s-itch

4 Two floot switches, mercury encopsuiptvd with t Ib. head <
lead wire pr-r float Float switches lo turn pump on and

5 Magnetic overloads

6 Weatherproof receptacle U5v ond heater.

7 Control circuitry USv. malnloined contact

B Run light on outer door

t neat switch coble support

B Provide the foHowmg lefts after installation

V Ope«ote pumps utrfirmg manual and automatic modes, demonstrating proper operational
seouence*

PIPING AND SUMPS

PART i - GENERAL

A Work included Provide piping, votves, and fittings lor the force mains and trench drams

B Quality Assurance

1 Provide all piping in accordance with referenced •tonoords and specifications

C Submitlals

1 Provide shop o>o*ings of oil piping to be used on the job.

PART 2 - PRODUCTS

2.1 DOUSLf WALl PIPE - FORCF MAIN (P€ 3408 EXTRA MICH MOLECULAR WClCHl MICH OEN&TY
POLYETHYLENE)

A Reference manufacturer shall be Pieico. Suite 320. 6065 Rosweii Road. Atlanta.
Georgia (404-2S?-i?.15)

I Inner and Outer pipe* shot* br r-jlt fused polvethylene

B Double w«tl pipe rhoil consist of on outer casing pipe with an unsupported Inner
carrier ptjte

V inner pve ehqll be o* follow*

2' - SDR It. 160 psl
T - SDR J7. 100 psl

2 Outer pipe shall be as fo«ows

4' - SCK 21. BO psl
6' - SOU 26 - 60psi

C. Gdvonlree' Iron piping ot sumps

J 2 TRENCH DRAM PIPf

mqnhoir* shot be Schedule

tts and V) M of

10 0-5 minute timer delay-relay to reitorl pump m the event ef temporary
power outage or short cycling of float ••itcti. set at 15 second Interval

PART 3 - EXECUTION

3 1 STRUCTURE

A tnstoN pumps In sump! complying with Contract Documents

B Install float switch coble support lo tump Mffls top using p<o*tk lie wrap*.

C. Install pumps and piping, plumbing assembly for proper alignment and fit

A Trench drain pipe shall bt polyethylene heavy-duty corrugated collection pipe In accordance with
ASTM F*03, F66?. and AASHTO M-252 and M-294 Referenced manufacturer rs Hone or. Inc,
Cordele. Georgia.

l. Pfie shod be encased in filter fabric sock to prohibit the entrance of stone ond fines Into
the pipe Filter fabric to be mirf, MOn or equal approved by the owner

7 Dean out p«e shall be the some as the trench pipe

3. P^r shrjtl be suitable for buried oppJkotion up to 30 feet w<th ground temperature
fluctuation from 3? degrees F to 75 degrees F

2 4 fiTTINGS

A TrqnsltHWi fittings She" be provided to transition form ths polyethylene Inner FM piping (0
•fondar* ANSI i?5 >b «•' •a.es and IPS threaded fittings

B CiP flanged fillings shall be m accordance with ANSI standards

C OP Ming* shall be Schedule 40. threaded tor IPS

25 VALVES

A Butterfly valves sho>i br flqng«d (AN$I 125 ft ) meeting r«qui.*mr.ni. ' AWWA C*.0<

B Boll «o*/f* *hoH be a" b'onre threaded (rPS) with mm mum of ISO psi wort ing pressure

C Check vOrveS snail bf S>ngle 1»^g. O" tron;* Threaded with rnmlmum of IV) p*i wortmg pressure

• I VI $ I O N S
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2 7 Wat* meters

A 1-inth met

l b* Rockwell. all bronze In the |ir*S shown en the

on In be SUM wi!h

A. Sumps she*" be 14 gouge 36 inch perforated cnoregntcd melal pipe (ccmp).
aium-niie^ type 2. with 3/32 inrh din nr4es os manufactured by Conlech Construction
P'oductS Oivislnn at th** Conyerj. Gg m r<ulac.lor*ig plant

1 T>r t^f rrrti'.t. d Uic Mjmii it o'l r" ron pn'orated 14 gauge (HumInired tyt>* 7
cooregoted metal pipe (emp).

2 5»-.*>nns ol c.rn.p. tho" be (nlned together witri a |tp« H- lO hugger bond with
rods and kigs.

PART 3 - EXECUTION

A AH piping fhafl be told OS thnwn on the drawings. Grade may vqry but must
maintain eonHnuOuff down arad* dV*nag«

B Polypropylene piping shall b* butt fusion welded at all Joints to provide a water
tight joinl

C.

D

Trench drain pipe snarl b* Jointed by couplings p«r mrmufoctur-r's recemn

Sumps ore to b* installed plumb with a lockabie <<d with went provided a* shewn
on the drawings.

PART 4 - TESTING

A AH toner fore* mo*> pressure piping «md fillings shall be leslrxl to o minimum
pressure ol TOO psi without leokaqe or failure. The test pressure must be held for
o period of 2 hours without o drop In pressure. AH testing must be witnessed and
certified by Owner.

PART 1 - GENERAL

1 I DESCRIPTION

A Work Included' Provide o complete electrical system a* m die o led on the Drawings.
at specified herein, and as needed for a complete and prop** instoiiwlion Including,
but not necessarily limited to

I Branch circuit wiring In conduit ID *jmp pump controls and tump pumps

2. Initolling lump pump controls end service poUl

3 Other Items and »*«• vices required to complete the systems whether porttcuorly
mentioned or not.

V2 QUALITY ASSURANCE

A. Uie adequate numbers of skifledJ workmen who ore thoroughly trained and experienced
In the necessary croft* ond who are comptetely familiar with the specified
retirements ond the methods needed for proper performance of the word of this
Section

1.3 RULES AND PERMITS

A. The entire rtstoUotlon ihall be m accordance *ith the idlest edition of the Notional
Electrical Code. Occupational Safety and Health Act. and all local codes.

6 Apply end pay for ad permits and inspections req-j^ed by loco* or state taws

1.4 DRAWINGS

A The droving* jhfi« the general location of outlets, conduits and chcull arrangement.
Become of the *mo>i icoie of the *o-tngr .1 n not poss4><c to indicate oil of Ihe
detail ^vol«ed The Contractor <ho" carefuUy invesl>g<ite the structural and Irtish
cond-lions affecting a*> his Woik or*J VioH arrange such worh accmdwigly. furnishing
Such fitlmgs. f>nclion bo*e^ and accessories as rn<j^ be required to meet ftueh
condiltons

PART 2 - PRODUCTS

7 1 GENERAL

A Provide only mo1*noM thai ore new. o' !*•» lyT^ ond quality «p«nfi*d *r**rr>
Underwriter's Loboratorw^. inc. hove eMobi"hcd slvtdor Is lor such molefiois.
provide only mqleriolS bearing Ihr HI lot>*l

2 7 RACEWAY

A All racewarv vho« be

I PVC Schedule 40 Undvrg/ound

? Full weight hoi dipped goivaniied obo-e Tound

2 J CONDUCTOR*

A Conductors shoH be 600 volt. 73 d*g»««« C. Type RHH-RHW-u*^ Viev I'*, ft?,
and f'O >haN b* solid ncepl that stranded shall be used »h»ro in^ialied m fleifeie
conduit and tor control. Sim ft ond larger shad be stranded Equipment
ground^g conductors ihall be tame type as specified above to* circuit conductors

? 4 CflOUNOlNC

A Buthinqi for conduits 1* rx larger shall bf grounding type Bond to ground bar or
luQ Of enrlo^ure

R Ground rod* shall be 5/B*» • 10' copprrrJod

3 5 OTHER MATERIALS

A Provide other materials, not ipeC'»ico«r described but required for a complete and
proper installation, as «ri«rttd by thr Conlroctnr Subject to the approvo* of the

TECHNICAL

PART J - EXECUTION

31 SURFACE CONOH'ONS

A. Enomine the areas and conditions under which work of this Section will be performed
Correct conditions detrimental to timely ond proper completion of the Work DC- nol
proceed unirf unsatisfactory conations ore corrected

3 2 PREPARATION

A Coordination

1 Cortrdincte as necesso'y wt|h other trades to assure proper and adequate
provifii i ki the wort ol lhos« trades for Inter-lace with the work of this

3.3 CONDUCTORS

A. tniloll no cmduclnr tmoiler thon 01? AWT, unl**« otherwise wdicottd All corlurtors
•hQM be ccr-pwr Cood-ict^i than D4 03 fhown on the plans or as specified
herein. All wiring sho» b* continuous from nut'wt to outlet, identified by coif
and morke' with sit*, q/odn and manufacturer PUN bo>*s shall not be
considered -Hjtlrts. ond the wiring shall be continuou*, without (oints. through th«
put boves

3.4 C04.0* COOf AM) MARKERS

A. AM No 12 end No. 10 conductors in (he 120/24O volt. ^ wire. 60 her|t system
«haH have ('hose "A" - block; Phase "B* - red. and the neutrual wire while AM
equipment grounding conductors shod be green. AH conductor! No. 6 and lorgvr
and all feeders shall be marked *"h plastic lope to match the above color ending

3% SPLICES AND CCMNECriONS m MRES AND CAB1ES

A. Conductor) «holl b* kilned secu«Hy both mechanically and electrically Wire Ho B
and ftmoHer ihnll b* soldered and insulated with heqt shrmk and plastic elr>r.inc<)l
lap* tn prrvidc Insulation equol to Ihe original conductor (approver! pressure (jf*
mechanical connectors may b* used) Wre No 6 and larger shall be connccte-l
with compritstton type soWeriesi connect Of i and bieulqted with heal shrink and
plastic eMrTried tnp* to provide insulation equal to the original conductor.

J« ffACCWA/S AMO ffTTMCS

A. All wiring V all be In racewOyl Sernrelf and rigidly support raceways at Oil :>r>ies.
outlets an* turns, and not O'«r B feet on renters

B. imposed ro- ewoys shall b* Instated eMher parallel or fterpAndiculor.

C. Ream rocviays. butt ends inln couplings; 3 quarter bends per run mqilmuni
install no ;u'l bo* In an inaccessible location; fasten raceway to bowet with

D Tablt* JA nnd 36 of the Notional Elvclrkoi Code the* apply unless forger ro-.swa/s

3 7 CROUNCMNC

A. The electri 91 system and motors shall be grounded and bonded in accordance *ilh
Article No 250 ol Ihe National Electric Code

38 TESTING AND iHiTECTlON

A. Provide p»~ tonne' and equipment, mahe required tests, and ifcwe required opp'C/i**
from Ihe LngVteer and gnv*>mrn*ntol agencies having )jrlt0K|lon

310 CLEANING

A On complp'ion of tr>e fieclrlco1 work, all debris, scraps, and nth*' wo*te rno'erial
left by thi; Conlroctnr shall be collecled and r#mo>*d imm thr premises. AM
electrical tquintnent. conduit, enclosures ond bovei phaM b* thoroughly c'«>aned o'
aH foreign materials

311 ELECTRIC EG"* MtNT BY OTHERS

A. AH rnoto*s ond controls fnr r-->iiprn«nl S^O>' te furnlfhr>d by the equirmfr*! mar-i
fifr.ttprer The tleclrical rnnlra-.tor shot I vwrily <4|age, dTensir>ns. »«ttnt. Ijf*.
elc. of th i and a" other suc'i electrirnl vquipmr^nt. and furnish and ipsl** i*1

electrical ..upply and control equrmmt and matfrial required to put a* the it*™*
in proper «erat'»* condition.

312 PROJECT CnuPLtTION

A Test at> service entrance and feeder wVing using on instrument which appikt o
voM«fe of arrro*lmote'y VK> volls DC to prrtvwtc a dVecl rctding rl resi«ton'-.c

B Meq grounc'irtg sy»l*ms to m*oiure ground res'*tone*, and pro«ir)e not more than
25 ohms .esislance. adding ground rode as necetsory to achieve thil lev«i.

C M lr»t* t ion be conducted in presence of Owner or hi representativ*. AN
r« SMI ing tradings shaft pe recordwd. property Mentirtad end submit ted to Engineer
for occep snce.

D Entire sy» «m thvfl be fr*e from oil shorts and grounds: equipment bondtd and
grounded -t fi|H complioxr'e with locw> and nationql codas.

E Provide o qualified foreman and crew to perform such electrical work as may be
required tv the Engineer.

F. Turn over 10 Owne* 100V sp*r* fuses ftjr gll vl>*i ejnd l)lr*s (nstaHed an the
project.
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APPENDIX C

DETERMINATION OF GROUND-WATER PROTECTION STANDARDS

1.0 INTRODUCTION

This appendix to the Part B permit renewal application for the Southern Wood Piedmont (SWP)

Chattanooga, Tennessee site includes an alternate concentration limit (ACL) demonstration in

accordance with TN Rule 1200-1-11.06(e) 2. The purpose of this ACL demonstration is to justify

ground-water protection standards (GWPS) to be used in compliance monitoring at the point-of-

compliance (POC) which are higher than default maximum allowable concentration limits

established for drinking water. The demonstration is consistent with United States Environmental

Protection Agency (USEPA) guidance (USEPA, 1987a). The following summarizes the ACL

development process.

An ACL is the concentration at the POC below which the Maximum Allowable Concentration

Limit (MACL) will not be exceeded at the point-of-exposure (POE). The development of

constituent-specific ACLs includes the quantification of subsurface transport of constituents from

the POC to the POE. This quantification allows for the back-calculation of the ACL.

At the SWP Chattanooga Creek site, the POE is the surface waters of Chattanooga Creek.

Transport of constituents from the POC to the POE occurs via subsurface transport to the creek

bank and subsequent dilution of ground water with surface water in the creek after discharge of

ground water into the creek. For the purposes of this ACL demonstration, it was conservatively

assumed that the constituent concentration in the ground water at the POC (point of application of

ACL) was the same as the constituent concentration in the ground water at the creek bank (i.e.

subsurface attenuation was assumed to be zero).

The ACL was calculated on calculated dilution factors for ground water discharging into

Chattanooga Creek at 3 day, 20-year low creek flow. When calculating the ACL, the constituent

concentrations in Chattanooga Creek were assumed to be equal to the governing MACL. The

allowable constituent concentrations in the ground water at the point of discharge to the creek,

and thus that at the POC, were back-calculated by dividing the MACL by the appropriate dilution

factors.

C-l
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2.0 SELECTION OF SITE-SPECIFIC CONSTITUENTS

Site-specific hazardous constituents were selected from the constituents detected in the ground

water in site monitoring wells. Ground-water samples collected prior to January 1988 were

analyzed using gas chromatography (GC). After January 1988, ground-water samples were

analyzed using gas chromatography/mass spectroscopy (GC/MS). Previous analytical results

using GC indicated the possible presence of some constituents (e.g. pentachlorophenol) which

could not be fully resolved using GC. Thus to get a better indication of the constituents in

groundwater, the analytical results using GC/MS (1988-2000) were used in the selection of site-

specific constituents.

The selection of site-specific constituents from the constituents detected in ground water at the

site was based upon the following procedure:

• Contained in Appendix IX of TN Rule 1200-1-11-.06

• Associated with wood preserving operations

• Mean concentration in downgradient monitoring wells greater than mean concentration of

background monitoring well

A flow chart detailing the selection process for site-specific constituents has been included as

Figure C-l.

Fifty-six listed Appendix IX constituents were detected in monitoring since January 1988: 12

inorganic and 44 organic constituents. Carbazole, which is not on Appendix IX, was also

detected. Since this constituent is known to be present in creosote, it was included as a site-

specific constituent. Table C-l provides a summary of the positive detections from the Appendix

IX sampling from 1988 to 1996. The mean concentrations of seven of the 12 inorganic

constituents (barium, cobalt, chromium, copper, nickel, lead and vanadium) were below the mean

concentration of the background sample. These metals were not included in the site-specific list.

Cadmium and tin were only detected once, so they were not included as site-specific constituents.

C-2
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The three inorganic constituents (arsenic, chromium, and sulfide) may be associated with creosote

wood preserving operations and thus were included on the site-specific constituent list.

Detections from the 1988 to 1996 Appendix IX analyses have been provided and show the

following constituents not on the site-specific list:

1,1,2-Trichloroethane

Trichloroethylene

Fluoride

2,4,5-T

2,4-D

Lindane

Methoxychlor

Methyl Parathion

Sulfotepp

Acrolein

2-Butanone

Benzyl Alcohol

Bis(2-ethylhexyl)phthalate

Methylene Chloride

1,1,2-Trichloroethane, trichloroethylene, and fluoride were not included on the site-specific

constituent list because these constituents are not associated with creosote wood treating

operations. Additionally, the 1,1,2-trichloroethane was detected in the upgradient monitoring

well only, and the trichloroethylene was detected once in well C-07A located adjacent to the

creek where other sources exist. Six pesticides (2,4,5-T; 2,4-D; Lindane; methoxychlor; methyl

parathion; and sulfotepp) were not included as site-specific constituents because these pesticides

are not associated with wood treating operations. Acrolein, 2-butanone, benzyl alcohol, bis(2-

ethylhexyl)phthalate, and methylene chloride are possible sampling and laboratory artifacts which

are not associated with wood treating operations; therefore, these constituents were not included

as site-specific constituents. The 33 site-specific constituents selected with this process are listed

in Table C-2.
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3.0 PHYSICAL AND CHEMICAL PROPERTIES OF SITE-SPECIFIC CONSTITUENTS

Physical and chemical properties were obtained from available literature for the site-specific

constituents. The physical and chemical properties evaluated include: formula weight, melting

point, boiling point, vapor density, specific gravity, vapor pressure, diffusion coefficients, Henry's

Law constant, aqueous solubility, octanol-water partition coefficient, and organic carbon partition

coefficient. These physical and chemical properties and their references are provided in Table C-

3.
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4.0 EXPOSURE PATHWAYS AND RECEPTORS

4.1 Ground-Water Pathway

Ground-water elevations have been routinely measured in the site monitoring wells since 1981.

Elevations of the surface water in Chattanooga Creek have also been measured and correlated to

the site ground-water flow regime, indicating the discharge of ground water from beneath the site

into Chattanooga Creek. In 1990, a ground-water intercept trench was installed adjacent to

Chattanooga Creek. The purpose of this trench is to facilitate the interception and collection of

contaminated ground water between the POC and the point of exposure by pumping and

discharging to the local POTW in the event GWPS are exceeded at the POC.

Potentiometric surface data were reviewed for both the residual soil and fractured rock ground-

water bearing zones. Ground-water flow directions in both the residual soil and the fractured rock

water bearing zones are in an easterly direction from a potentiometric high near the northwest

property corner. Figure C-2 shows the general direction of ground-water flow without operation

of the ground-water intercept trench adjacent to Chattanooga Creek.

For this submittal two ground-water flow segments have been defined, based on hydrogeologic

characteristics (zone thickness and permeability) and ground-water quality. These segments,

which extend along Chattanooga Creek are indicated in Figure C-2. Conservative values of flow

zone thickness, hydraulic conductivity, and gradient were assigned to each segment. Utilizing a

one-dimensional numerical solution (Darcy's Law) the ground-water discharges to the

Chattanooga Creek were computed for each discharge segment. Flows from the individual

segments are 1.5 X 10° and 3.8 X 10"3 cubic feet per second (cfs), respectively.

Receptors working or residing at or near the SWP facility are not expected to be exposed to

potentially contaminated ground water associated with the site as potable water, because potable

water in the area is provided by the Tennessee-American Water Company. Known water supply

wells in the site area are used for industrial purposes and most are completed in a separate

geologic formation than screened by the site monitoring and recovery wells. SWP will maintain

restrictions against installation of drinking water wells on the site or in the area along

Chattanooga Creek to prevent future exposures. Therefore, exposure to the constituents detected

in the ground water may occur only after discharge to Chattanooga Creek.
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4.2 Surface Water Pathway

Chattanooga Creek may potentially be impacted by the discharge of ground water flowing

beneath the site. Surface water run-off from the site has been documented to be clean (SWP,

1999a and 2000a) and is managed under a National Pollution Discharge Elimination System

stormwater permit.

During the period of July 12-20, 1982, biological, bacteriological, and chemical water samples

were collected from Chattanooga Creek and in two of its tributaries to Dobbs Branch (Figure C-

3) (Tennessee Department of Health and Environment [TDHE], 1983). Site-specific organic

constituents were not detected above the method detection limits at any sampling station along

the creek. Various metals were detected at concentrations just above or at the method detection

limits. The majority of the other constituents and parameters detected during the survey are not

related to the wood preserving operations performed by SWP.

Surface water samples were collected from flowing drainage features on-site within the low

swampy area downgradient from the plant operations and from Chattanooga Creek by Southern

Wood Piedmont Company in 1985 (when the treating plant was in operation). No evidence of

wood preserving constituents in the surface water samples was indicated as a result of these

analyses.

Surface water samples were also collected in 1996 at three locations in Chattanooga Creek in the

vicinity of SWP. Surface water samples were analyzed for volatile organic compounds, semi-

volatile organic compounds, pesticides/polychlorinated biphenyls, cyanide, and cadmium,

chromium, copper, lead, mercury, nickel, selenium and zinc. These analytes, including potential

wood preserving related constituents, were not detected in the 1996 surface water samples.

A posted ban on fishing is currently imposed on the creek by TDHE. No agricultural use is made

of the water in Chattanooga Creek downstream of the facility (United States Department of

Agriculture, 1980). The creek is not classified for drinking water or recreation (Water Quality

Rules, Tennessee 1200-4-3.03, et seq.). However, for the ACL demonstration, an extremely

conservative approach was assumed; Drinking Water Standards and Ambient Water Quality

C-6



SW-'P Chattanooga, TN May 31. 2001
2001 Part B Permit Renewal Application

Criteria were used. These criteria assume humans may be exposed to site-specific constituents

via ingestion of the surface water and contaminated fish.

4.3 Receptors

As discussed above, exposure to site-specific constituents transported by ground water could only

occur at Chattanooga Creek.

There are no known drinking water intakes along the creek. Furthermore, the Tennessee

American Water Company's withdrawal point on the Tennessee River is located approximately

3.5 miles upstream from the confluence of Chattanooga Creek and the Tennessee River.

Therefore human exposure to contaminated ground water is most likely to occur via dermal

contact with and incidental ingestion of water in the creek while walking or wading in the Creek

or by consuming contaminated fish. A posted ban on swimming and fishing is imposed on the

creek. However, fishing and swimming was reported during the study conducted by TDHE in

1983. It is possible that humans are using the creek for recreational purposes other than

swimming.

Chattanooga Creek flows through the Chattanooga Valley between Lookout Mountain and

Missionary Ridge and empties into the Tennessee River at an elevation of 634 feet National

Geotechnic Vertical Data (TDHE, 1983). In the area of the SWP facility, the stream flows

through an extensive and well-developed floodplain which serves as a buffer from industrial and

municipal influences. The floodplain hardwood community is composed of silver maple,

hackberry, black willow, box elder and sycamore trees. Canopy coverage ranges from 50-90% in

the vicinity of the SWP facility. Bushes, such as buttonwood, are prominent along the shallow

areas. Herbaceous plants, such as smartweed and white heath aster, are abundant in certain areas

of the understory where full sunlight occurs.

The TDHE undertook a study of Chattanooga Creek in 1982. Four locations (Figure C-3) were

chosen for the collection of aquatic flesh samples. Fish, frogs, and turtles were collected at these

locations. These locations were chosen according to the following criteria: (1) to represent areas

of different contaminant types; (2) to study areas where a significant amount of fishing occurs;

and (3) to sample representative locations of all reaches of the creek.
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The streamside community was visually surveyed during site visits by Law Environmental

personnel in October 1, 1986 and 1996. Bullfrogs were found to be very abundant at streamside.

Mammals sighted along the creekside consisted of gray squirrels and muskrats. Based upon the

presence of burrows, groundhogs are also present at the site (Table C-4).

LAW conducted an ecological evaluation of Chattanooga Creek in 1996. Ecological evaluation

activities included a visual survey of wildlife (Table C-4). In addition, assessments were

performed for fish and macroinvertebvate communities and aquatic habitats (Tables C-5 and C-6).

Figure C-3 presents the placement of sampling locations evaluated during LAW's ecological

evaluation.

Information on the aquatic community was derived from studies conducted by the TDHE (1983),

USEPA (1992), and LAW (1997). These studies examined both benthic macroinvertebrates and

fish within Chattanooga Creek. However, specific locations varied among the studies precluding

direct comparisons.

The TDHE conducted a qualitative study of benthic macroinvertebrates in the Creek using dip

nets, sieves, and selective hand sorting of vegetation and detritus (TDHE, 1983). Results of the

TDHE study indicated that the reach downstream of the confluence of the Creek and Dobb's

Branch (TDHE Locations 1 and 2) was moderately to severely degraded. Samples from TDHE

Locations 5 and 6 were reported to have exhibited improved conditions over the downstream

locations, but had fewer individuals and taxa when compared to the upstream reference locations.

TDHE Location 7 and other upstream locations had moderate to healthy aquatic

macroinvertebrate populations, including pollution intolerant taxa. Overall, the results of LAW's

investigation (LAW, 1997) were similar to those reported in the TDHE investigation.

The USEPA conducted a study of benthic macroinvertebrates in the Creek (USEPA, 1992).

Results from samples collected at the USEPA locations upstream of the SWP property indicated

moderately adequate macroinvertebrate populations. The USEPA did not have sample locations

adjacent to the SWP property; therefore, direct comparisons of sample results generated from the

TDHE and LAW investigations from that reach of the Creek were not possible.

LAW conducted a fish survey of the Creek which yielded data indicative of a moderate fish

community in terms of number of species and total catch (LAW, 1997). A total of 313 fish were
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collected representing 17 fish species from three sampling reaches. Bluegill accounted for nearly

37 percent of the total catch, followed by green sunfish (21.1 percent), central stoneroller (8.9

percent), and redbreast sunfish (8.6 percent).

The TDHE (1983) indicated that they were successful in obtaining a moderate variety and

number of aquatic organisms from Chattanooga Creek. The TDHE analyzed seven fish species

for chemical constituents, but did not report the total number or identity of the other fish species

collected. The USEPA (1992) reported a sparse fish community in their study of Chattanooga

Creek. The USEPA analyzed tissue samples from nine species of fish, but did not identify or

enumerate fish that were caught and not used for chemical analysis. The lack of species specific

information from the TDHE and USEPA studies precluded direct comparisons among the three

studies.

4.4 Conclusions

Based on the findings of the pathways analysis and the receptor evaluation, the primary route of

exposure to site-specific constituents transported by ground water from the site to humans is

through incidental ingestion of surface water and consumption offish. Though the frequency of

exposure is most likely not daily, Drinking Water Standards and Ambient Water Quality Criteria

were used in the development of ACLs. These criteria conservatively assumed that a 70 kg adult

ingests 2 liters of water and 6.5 grams offish per day for 70 years.

As the aquatic community may be impacted by site-specific constituents discharged into

Chattanooga Creek, exposure to the aquatic community was considered. Two modes of exposure

were assumed for the ACL demonstration: 1) the aquatic population remained in the mixing zone

where the concentration of site-specific constituents were highest (acute exposure) or 2) the

aquatic population would swim through Chattanooga Creek only occasionally being exposed to

the higher concentrations present in the mixing zone (chronic exposure).
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5.0 DETERMINATION OF GOVERNING MAXIMUM ALLOWABLE
CONCENTRATION LIMITS

5.1 Overview

Maximum allowable concentration limits (MACLs) are dependent upon the type of exposed

receptor and the route of exposure. Routes of exposure and receptors are discussed in Section 4.0

of this appendix. The potential receptors of concern at the SWP Chattanooga Creek site are

human and aquatic receptors. Humans may be exposed to wood preservative constituents

transported via ground water from the SWP site through incidental ingestion of surface water and

consumption of fish in Chattanooga Creek. The MACLs cited in this application conservatively

protect humans from both carcinogenic and non-carcinogenic effects associated with

consumption of surface water (more than just incidental ingestion) and potentially contaminated

fish. MACLs for environmental receptors were evaluated for both chronic and acute exposure.

The MACLs presented in Table C-7 have been based on current USEPA guidance (USEPA,

1987a). The ACL guidance states that:

"allowable exposure concentration [MACLs] can be derived by using MCLs or applying

appropriate exposure assumptions to established RfDs [reference doses] or PFs [carcinogen slope

factors (CSFs)] or alternate dose levels derived from the literature if established dose levels are

not available."

SWP established a hierarchy for determining the MACL based upon available drinking water

standards and health-based concentrations. The hierarchical order for establishing an MACL is as

follows:

1) Available Maximum Concentration Limits (MCLs) and secondary MCLs

(sMCLs),

2) Ambient Water Quality protective of human health through the ingestion of

water and organisms, and

3) USEPA reviewed toxicological data (e.g. RfDs and CSFs),
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The rationale for determining the MACLs is described in the following sections. The process for

determining an MACL is illustrated in Figure C-4.

5.2 MACLs - Human Receptors

MACLs were developed for human consumption of surface water (i.e., drinking the creek water)

and consumption of potentially contaminated fish. As shown on Figure C-4, in cases where a

MCL existed for a particular constituent, the MCL was used as the MACL. Where MCLs were

not available, sMCLs were used (USEPA, 2000). An sMCL was available for sulfide (USEPA,

2000). Therefore, the surface water and ground water MACL for sulfide was defined as the

sMCL (Table C-7).

In the absence of MCLs or sMCLs, the MACL was based on the ambient water quality criteria

value for the ingestion of water and organisms by humans (USEPA, 1999).

As shown on Figure C-4, in the absence of MCLs, sMCLs, or ambient water quality criteria, the

MACLs were calculated from toxicological data. This occurred for three constituents: 1,2-

dimethylbenzene, 1,3-dimethylbenzene, and 1,4-dimethylbenzene. These MACLs were based

upon human toxicity values (i.e. RfD) and bioconcentration factors (BCF). The calculation used

standard factors of body weight and intake (USEPA 1987a, 1987b, I989a, and 1989b). The

formula used to calculate these MACLs for surface water was:

MACL = RfD x BW x BCF (1)

I

Where MACLn = MACL for constituent

RfD = reference dose (mg/kg/day)

BW = assumed body weight = 70 kg

I = assumed intake rate = 2 L/day + 6.5 g/day x BCF

BCF = bioaccumulation factor (mL/mg)

The key inputs to the MACL are the RfD and the BCF. Most of the RfDs were obtained from the

IRIS database. The RfDs for 1,2-dimethylbenzene, 1,3-dimethylbenzene, and 1,4-
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dimethylbenzene were obtained from the TOXNET database. Where possible, the BCFs were

obtained from the TOXNET database. BCFs not available from the USEPA Ambient Water

Quality Criteria Documents were calculated with either equation (2) or (3) based upon either

water solubility (S) in mg/L or the octanol/water partition coefficient (Kow):

log BCF = 0.85 log Kow-0.70 (Veith, et al., 1979) (2)

log BCF = 3.04-0.568 log S (Verschueren, 1983) (3)

When both S and Kow were available, the greater BCF produced by either equation was used to

calculate the MACLs for surface water. The MACLs for human consumption of surface water

and fish are listed on Table C-7. The BCFs used to calculate the MACLs are listed on Table C-8.

The RfD for naphthalene was used for 2-methylnaphthalene. RfDs for phenanthrene and

acenaphthylene were based on pyrene. Current toxicological information is not available for

dibenzofuran, so the RfD was based on withdrawn toxicological values.

5.3 MACLs - Environmental Receptors

The MACLs developed in this section provide for the protection of ecological receptors from the

short term (acute) effects and the long term (chronic) effects due to exposure to site-specific

constituents in Chattanooga Creek surface water.

Existing information was used to develop the environmental receptor MACLs for the site-specific

constituents where possible. This information was derived from available sources such as

National Recommended Water Quality Criteria (USEPA, 1999), National Oceanic and

Atmospheric Administration Screening Quick Reference (SQuiRT) Tables (NOAA, 1999),

Tennessee Water Quality Criteria 1200-4-3.03, published environmental goals (e.g. Kingsbury, et

al., 1980), and reviews (e.g. Verschueren, 1983). The hierarchy use in the selection of the aquatic

MACLs was:

1. The MACLs (acute and chronic) were taken from the National Recommended Water

Quality Criteria, when acute and chronic values were presented as criteria (USEPA,

1999).
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2. The MACLs (acute and chronic) were taken from the Tennessee Water Quality Criteria,

when acute and chronic values were presented as criteria.

3. The MACL acute and the MACL chronic were taken from the NOAA SQuiRT Tables

(NOAA, 1999), when acute and chronic values were presented as criteria. Criteria

Maximum Concentration values were used for acute criteria and Chronic Continuous

Criteria were used as chronic criteria.

4. The MACL-acute was calculated based upon the relationship between octanol-water

partition coefficient (K<,w) and acute toxicity. This relationship is defined as MACL-

acute (mg/1 = 1.8831 + 0.0000259 (KoW). The MACL-chronic was developed as 1/10 the

MACL-acute.

5. The MACL-acute was taken from reviews of studies using the constituent on freshwater

fish (see references in Table 4-1).

6. When not otherwise available, the MACL-chronic was developed as 1/10 the MACL-

acute.

7. When not otherwise available, the MACL-acute was developed as 10 times the MACL-

chronic.

For a number of constituents this database provided enough information for the direct selection of

both the MACL-acute and MACL-chronic. However, the MACL-acute was calculated from the

KOW for four constituents (anthracene, carbazole, dibenzofuran, and fluorene). The MACL-

chronic was developed as 1/10 of the acute value (see Tennessee Water Quality Criteria 1200-4-

3.03). The calculation was based upon the following regression equation:

MACL-acute = 1.8831 + 0.0000259 x K™ (r2 = 0.94)

This equation was derived by regressing the acute values on the corresponding octanol-water

partition coefficients (Kow) for anthracene, carbazole, dibenzofuran, and fluorene. The MACLs

for ecological receptors are listed in Table C-7.
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5.4 Selection of Governing MACLs

MACLs were developed for site-specific constituents transported from the SWP site to the

surface water in Chattanooga Creek for chronic human exposure and acute and chronic exposure

of environmental receptors within the creek. For chronic exposure (human MACL and ecological

MACL-chronic), the more conservative (i.e. lower) MACL for each constituent was selected to

be the governing MACL for that constituent. The ecological MACL-acute was used as the MACL

for acute exposure. This was done to comply with USEPA guidance (USEPA 1987a).
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6.0 ALTERNATIVE CONCENTRATION LIMIT CALCULATION

6.1 Introduction

The ACL development included the quantification of the transport of ground water containing

site-specific constituents from the POC to the POE and then the back-calculation of the ACL

using dilution of the constituents in the ground water into the surface water of the creek. This is a

conservative approach since the natural attenuation of constituents in the ground water as it flows

from the POC to the POE is not taken into account.

6.2 Stream Dilution Calculations

The calculation of ACLs required an evaluation of the effects of stream dilution. A mathematical

relationship between the potential loading of site-specific constituents into the creek and potential

concentration in the creek was developed. This relationship then was used in the back-calculation

of the ACL.

The concentration of a constituent in the creek will be dependent on the concentration of that

constituent in the ground-water discharge and the relative volumes of ground-water discharging

and volumetric surface water flow rate. The calculation of the constituent concentrations in the

creek assumed that the constituents discharged with the ground water at a concentration equal to

that at the creek bank and mixed with the volume of surface water into which the ground water

was discharging. Mathematically,

r =r y vA Vgw

where, Csw = calculated concentration in surface water (mg/L)

C^ = concentration in ground water at the creek bank (mg/L)

Vgw = volume of ground-water discharge (cfs)

Vsw = volume of surface water flow (cfs)
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For the ACL calculation, the concentration in the surface water, Cstt, is conservatively set equal to

the governing MACL and the concentration in the ground water at the creek bank, Cpw, is then

conservatively equal to the ACL. A dilution factor, R, is defined as:

Therefore, division of the MACL by R will yield the ACL:

ACL = MACL

R

As described in Section 5.0, both acute and chronic exposure may occur in Chattanooga Creek.

Acute exposure is associated with exposure to aquatic receptors in the mixing zone while chronic

exposure is associated with exposure of humans or aquatic receptors throughout the creek. Thus,

two dilution factors, Ra and RC for acute and chronic exposure, respectively, need to be defined.
i

The volume of ground water discharging to the creek, Vt>w, was estimated for Segment One and

Segment Two (Figure C-2) of the site based on hydraulic conductivity, flow gradient, and cross-

sectional area of flow zone at the POC. The estimation of the volume discharging from Segment

One was 0.0015 cfs and 0.0038 cfs for Segment Two. The total volume of water flowing in the

creek was conservatively estimated as the 3-day, 20-year low flow, which was reported to be 3.2

cfs (Jerry Lower, Tennessee Valley Authority, personal communication, May 30, 1986). For

acute exposure (i.e. in the mixing zone), it was assumed that the mixing zone would consist of

one-half of the volume of the creek. Therefore, Vsw for acute exposure would be 1.6 cfs while for

chronic exposure Vsw would be 3.2 cfs. Therefore, the reduction factors for Segment One and

Segment Two, respectively, were calculated by:

Re, = 0.0015 = 4.69E-04

3.2
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Ra, = 0.0015 = 9.38E-04

1.6

Rrf =0.0038= 1.19E-03

3.2

Ra2 = 0.0038 = 2.38E-03

1.6

The chronic ACLs for Segment One and Segment Two are:

ACL., = MACL

4.69E-04

ACLC2 = MACL

1.19E-03

The acute ACLs for Segment One and Segment Two are:

ACLa, = MACL

9.38E-04

= MACL

2.38E-03

The calculations of ACLs for Segment One and Segment Two for the site-specific constituents

are depicted in Table C-9. Governing ACLs were for Segment One and Segment Two were

selected as the most conservative (i.e. lowest) of the acute or chronic ACL (Table C-9).
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7.0 SELECTION OF GROUND-WATER PROTECTION STANDARDS

The Governing ACL was selected based on the following criteria:

GWPS = ACL, if ACL < solubility

GWPS = solubility, if ACL > solubility

GWPS = detection limit, if ACL< detection limit

These criteria provided that the GWPS would be reasonable, achievable, and protective of human

health and the environment. The selection of the GWPSs for the site-specific constituents is

depicted in Table C-10.
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TABLE C-1
Date: 1/25/2001

Appendix .06/IX Constituent Concentrations From 1988 - 1996
Southern Wood Piedmont

Chattanooga, Tn Page:

ORGANICS

C-07 C-07A C-07B WQ-01
Detection

Limit

1,1,2-Trichloroethane, ppm
11/4/1993

1,2-Dimethylbenzene, ppm
2/4/1988 0.1

6/29/1988 0.22
9/13/1988 0.1

10/12/1988 0.13
3/20/1989 0.11

5/4/1989 0.24
7/19/1989 0.141

12/21/1989 0.11
5/8/1990 0.18

7/11/1990 0.17
10/17/1990 0.13
1/16/1991 0.23
5/28/1991 0.15
5/28/1991
8/14/1991 0.15
10/9/1991 0.077
6/3/1992 0.21

8/26/1992 0.12
11/19/1992
2/24/1993 0.13
5/27/1993 0.15
8/12/1993 0.190
6/15/1994 0.45
9/13/1994 0.15

12/13/1994 0.22
3/16/1995 0.45
5/16/1995 0.22
7/26/1995 0.3

10/19/1995 0.14
3/5/1996 0.2

6/19/1996 0.16

1,3-Dimethylbenzene, ppm
2/4/1988 0.19

6/29/1988

0.009

0.04
0.13

79
0.053
0.041
0.12

0.071
0.13

0.025
0.021
0.072
0.034
0.21

0.12
0.069
0.13
0.1

0.066
0.065
0.083

0.18
0.17
0.11

0.025
0.34
0.23
0.29

0.0051
0.14
0.12

0.06
0.2

0.01
0.041
0.01

0.023
0.011
0.011
0.007

0.0091
0.0077

0.056
0.004

0.006
0.0015

0.015
0.0016
0.0026

0.0014

0.0072
0.0027

0.0012

0.0013
0.19

0.0037
0.0027

0.02
0.07

0.005

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.01
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.005
0.001
0.001
0.001
0.005
0.001
0.001

0.001
0001



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 - 1996
Southern Wood Piedmont

ORGANICS

C-07 C-07A C-07B WQ-01 Detection Limit

1,3-Dimethylbenzene, ppm
9/13/1988 0.093
3/20/1989 0.18
5/4/1989 0.22

7/19/1989 0.248
12/21/1989 0.1

5/8/1990 0.18
7/11/1990 0.18

10/17/1990 0.14
1/16/1991 0.23
5/28/1991
5/28/1991 0.095
8/14/1991 0.34
10/9/1991 0.26
2/19/1992 0.15
6/3/1992 0.21

8/26/1992 0.12
11/19/1992 0.072
2/24/1993 0.49
5/27/1993 0.31
8/12/1993 0.17
6/15/1994 0.25
9/13/1994 0.34

12/13/1994 0.48
3/16/1995 0.22
5/16/1995 0.18
7/26/1995 0.16

10/19/1995 0.29
3/5/1996 0.11

6/19/1996 0.14

1,4-Oimethylbenzene, ppm
10/12/1988 12
3/20/1989 0.1
3/16/1995 0.04
5/16/1995 0.092
7/26/1995

45
0.055
0.065
0.101
0.76

0.017
0.015
0.049
0.027

0.093
0.22

0.2
0.052

0.14
0.099
0.056
0.042
0.16
0.18
0.25
0.23

0.052
0.12
0.13

0.076
0.12

3.2
0.041
0.19

0.13

0.004
0.017
0.007
0.016

0.0045
0.0039

0.037
0.002

0.0013
0.002

0.0062

0.0021
0.018

0.0025

0.0057
0.004

0.0031

0.0057
0.066

0.0037

0.0029
0.10

0.0022
0.0027

7.7
0.01

0.0013
0.0031

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.01

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.005
0.001
0.001
0.001
0.005
0.001
0.001

0.001
0.001
0.001
0.001
0.001



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

ORGANICS

C-07 C-07A C-07B WQ-01
Detection

Limit

2,4,5-T, ppm
11/4/1993 0.0017

2,4-Dichlorophenoxyacetic acid,
11/19/1992 0.0016

11/4/1993 0.011
12/13/1994

2,4-Dimethylphenol, ppm
2/4/1988

10/12/1988
3/20/1989
7/19/1989

12/21/1989
5/8/1990

7/11/1990
10/17/1990
1/16/1991
5/28/1991
8/14/1991
10/9/1991
2/19/1992

11/19/1992
11/19/1992
2/24/1993

2-Butanone, ppm
10/12/1988

2-Methylnaphthalene, ppm
2/4/1988

6/29/1988
9/13/1988

10/12/1988
3/20/1989

5/4/1989
5/4/1989

7/19/1989
7/19/1989

12/21/1989

2.4
2.5
2.8
2.4
1.5
1.7
1.3
1.8

2
1.3
1.2
1.9
2.5

0.47
_

0.6

6

48
2.4
3.7
6.1
7.8
-

27
-

2.2
_

0.0018
0.0014

0.14

1.8
0.25
0.79
0.31

1.4

0.38

1.7

3.1
1.2
1.6
1.5
32

3.9
1

1.2

4.9

1.4

0.75
4.9
11

1.1

0.61

0.47

0.0005

0.0005
0.0005
0.0005

0.01
0.2
0.2
0.2
02
0.2
0.2

0.01
0.01

0.1
0.01

0.1
1

0.01
0.1
0.5

0.01

0.01
0.01
0.01

0.2
0.2

001
0.2

0.01
0.2

0.01



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

ORGANICS

2-Methylnaphthalene, ppm
12/21/1989

5/8/1990
7/11/1990
7/11/1990

10/17/1990
1/16/1991
5/28/1991
8/14/1991
10/9/1991
2/19/1992
6/3/1992

8/26/1992
8/26/1992

11/19/1992
11/19/1992
2/24/1993
2/24/1993
5/27/1993
5/27/1993
5/27/1993
8/12/1993
8/12/1993
11/4/1993
6/15/1994
6/15/1994
9/13/1994
9/13/1994
9/13/1994

12/13/1994
3/16/1995
3/16/1995
5/16/1995
5/16/1995
7/26/1995
7/26/1995

10/19/1995
3/5/1996
3/5/1996

C-07

1.4

2.4
3.3
1.7
1.7
1.4

2
3.1
1.3

1.2
0.57

1.5

1.2

1.3
1.5

1.6

0.76
1.8

1.8

1.1

1
1.8

1.5

C-07A

1.1

2.3
3

8.2
1.3
2.1
29
17
1.5

2.9

1.5

1.5

3.4

1.5
2.3

1.7

2

2

2.5

2.4

24
3.7

4.1

C-07B

0.31
0.88

0.34
0.5

0.46

2.1
16

0.16

0.26

0.26

0.18

0.22
0.23

0.29

0.4
0.24

0.18

019

0.27
0.13

WQ-01
Detection

Limit

0.2
0.01
0.01

0.2
0.01
0.01

0.1
0.01
0.01
0.01
0.01
0.01

1
0.01
0.1

0.05
0.5

0.05
0.5

1
0.04

1
0.01
0.05

1
0.04

1
0.5

0.01
0.04

1
0.02

1
0.02

1
0.01
002

1



TABLE C-1

Appendix .06/1X Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

ORGANICS

C-07

2-Methylnaphthalene, ppm
6/19/1996
6/19/1996 1.2

11/14/1996
11/14/1996 2

Acenaphthene, ppm
2/4/1988 30

6/29/1988 1.6
9/13/1988 1.9

10/12/1988 8.2
3/20/1989 5.3
5/4/1989 27
5/4/1989

7/19/1989
7/19/1989 1.8

12/21/1989
12/21/1989 0.61

5/8/1990
5/8/1990 0.78

7/11/1990 0.91
7/11/1990

10/17/1990 2
1/16/1991 0.82
5/28/1991
5/28/1991 0.6
8/14/1991 0.65
10/9/1991 0.94
2/19/1992
2/19/1992 1.6
6/3/1992 0.72
6/3/1992

8/26/1992
8/26/1992

11/19/1992 0.016
11/19/1992
2/24/1993 1
2/24/1993
5/27/1993

C-07A

2.4

1.8

1.5
1.2
3.5
2.2
25
3.8

0.64

0.54

0.8

1

1.7
7.5

1.2
1.3

2
13

1.1

2.4

2
1.2

3.2

C-07B

0.16

0.21

0.94
1.2

1
6.6
10

0.92
0.51

0.51

0.42

0.7
0.35
0.55
0.36

0.49

1.9

18
0.15

0.27

0.32

WQ-01
Detection

Limit

0.02
1

0.04
1

0.01
0.01
0.01

0.2
0.2
0.2

0.01
0.01

0.2
0.01
0.2

001
0.2
0.2

001
0.01
0.01
0.01

0.1
0.01

0.1
10
1

0.5
5

0.01
1

0.01
0.1
0.5

0.05
1



TABLE C-1

Appendix .06/1X Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

ORGANICS

C-07 C-07A C-07B WQ-01
Detection

Limit

Acenaphthene, ppm
5/27/1993
5/27/1993
8/12/1993
8/12/1993
11/4/1993
6/15/1994
6/15/1994
9/13/1994
9/13/1994

12/13/1994
3/16/1995
3/16/1995
5/16/1995
5/16/1995
7/26/1995
7/26/1995

10/19/1995
3/5/1996
3/5/1996

6/19/1996
6/19/1996

11/14/1996
11/14/1996

Acenaphthylene, ppm
2/4/1988

9/13/1988
10/12/1988
3/20/1989
1/16/1991
8/14/1991

11/19/1992

Acrolein, ppm
12/21/1989

Anthracene, ppm
10/12/1988
3/20/1989

0.58

1.1

0.08
0.28

0.039
0.038
0.027

0.13

2.7
0.91

1.1
1.5

1.3

1.3
1.4

1.9

2.2

2.2
2.8

3.7

1.8

1.2

0.02
0.02

0.32

0.035

0.29

0.22

0.27
0.3

0.27

0.46
0.29

0.22

0.26

0.31
0.19

0.2

0.29

0.01
0.01

0.6
6.1

1.9
1.8

0.05
0.5

0.04
1

0.01
0.05

1
0.04

1
0.01
0.04

1
0.02

1
0.02

1
0.01
0.02

1
0.02

1
0.04

1

0.01
0.01

0.2
0.2

0.01
0.01
0.01

005

02
0.2



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

ORGANICS

Anthracene, ppm
5/4/1989
5/4/1989

7/19/1989
7/19/1989

12/21/1989
7/11/1990
7/11/1990

10/17/1990
1/16/1991
5/28/1991
5/28/1991
8/14/1991
10/9/1991
8/26/1992

11/19/1992
11/19/1992

11/4/1993

Benzene, ppm
2/4/1988

6/29/1988
9/13/1988
3/20/1989

5/4/1989
7/19/1989

12/21/1989
5/8/1990

7/11/1990
10/17/1990
1/16/1991
5/28/1991
5/28/1991
8/14/1991
10/9/1991
2/19/1992

6/3/1992
8/26/1992

11/19/1992
2/24/1993
5/27/1993
8/12/1993

C-07

5.7

0.44

1.4
0.058

0.048

0.028

0.2
0.17
0.08
0.14
0.19
0.2

0.091
0.18
0.16
0.16
0.28

0.15
0.25
0.29
0.13
0.14
0.14

0.085
0.12

0.089

C-07A

0.04

0.05

0.12

1.5

0.19
0.2

0.25

0.39

0.035
0.02

0.0066
0.019
0.015

0.027
0.0077
0.063
0.015

0.17
0.13
0.12

0.038
0.094

0.1
0.1

0.051
0.072
0.065

C-07B

0.065

0.03

0.04
0.06

0.031
0.012

0.04

0.024
0.02

0.024

0.006
0.027
0.008

0.0078
0.0071
0.014
0.007

0.0081
0.0061

0.006
0.0095

0.014

0.012

0.011
0.01

0.017
0.012

0.0083
0.014

0.0087

WQ-01
Detection

Limit

0.01
0.2

0.01
0.2

0.01
0.01

0.2
0.01
0.01
0.01

0.1
0.01

0.1
0.01
0.01

0.1
0.01

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.01
0.001
0001
0001
0.001
0.001
0.001
0.001
0001
0.001



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

C-07

Benzene, ppm
11/4/1993
6/15/1994
9/13/1994

12/13/1994
3/16/1995
5/16/1995
7/26/1995

10/19/1995
3/5/1996

6/19/1996
11/14/1996

Benzo(a)anthracene, ppm
2/4/1988

9/13/1988
10/12/1988
3/20/1989
5/4/1989
5/4/1989

7/19/1989
12/21/1989
7/11/1990
1/16/1991
5/28/1991
8/14/1991
10/9/1991
8/26/1992

11/19/1992
11/19/1992

Benzo(a)pyrene, ppm
2/4/1988

9/13/1988
10/12/1988
3/20/1989
5/4/1989

7/11/1990
1/16/1991
8/14/1991
10/9/1991

0.13
0.12
0.13
0.15
0.09
0.1

0.073
0.084
0.066
0.05

0.072

4.4
0.41

1.6
0.49

-
4

0.21
-
—

0.021
-

0.013
-
—
-

0.010

1.5
0.1

0.54
—

2.2
-
—
-
-

Benzo(b)fluoranthene, ppm
2/4/1988 2.1

C-07A

0.044
0.11

0.095
0.016
0.05

0.095
0.058
0.015
0.02

0.052
0.041

0.28
0.58
0.62
6.6

1.3

1.6
0.18
0.15
0.27

0.42

0.13
0.21
0.28

2.3
0.74

0.77
0.072
0.12

0.13

C-07B

0.012
0.013
0.012

0.009
0.012

0.0081
0.073

0.0099
0.0077

0.013

0.07
0.17

1.4
1.6

0.064

0.04
0.05

0.014

0.022

0.013

0.03
0.05
0.52
0.48

0.032
0.02

0.03

ORGANICS

WQ-01 Limit

0.005
0.001
0.001
0.005
0.001
0.001
0.001
0.005
0.001
0.001
0.005

0.01
0.01

0.2
0.2

0.01
0.2
0.2

0.01
0.01
0.01

0.1
0.01
0.1

0.01
0.1

0.01

0.01
0.01
0.2
0.2

0.01
0.01
0.01
0.01
0.1

0.01



TABLE C-1

Appendix .06/1X Constituent Concentrations From 1988 - 1996
Southern Wood Piedmont

Chattanooga, Tn

ORGANICS

C-07 C-07A C-07B WQ-01 Limit

Benzo(b)fluoranthene, ppm
9/13/1988 0.64

10/12/1988 1.1
3/20/1989 0.39

5/4/1989
5/4/1989 4.5

12/21/1989
10/9/1991
3/20/1989 0.39

5/4/1989
5/4/1989 4.5

12/21/1989
7/11/1990
5/28/1991
8/14/1991
10/9/1991

Benzo(k)fluoranthene, ppm
2/4/1988 2.2

9/13/1988 0.64
10/12/1988 1.1

C-07

0.39

4.5

Benzo(k)fluoranthene, ppm
3/20/1989

5/4/1989
5/4/1989

12/21/1989
10/9/1991

Benzyl alcohol, ppm
12/21/1989

bis(2-Ethylhexyl) phthalate, ppm
12/21/1989

Carbazole, ppm
6/29/1988 0.4
9/13/1988 0.5

10/12/1988 1.7
3/20/1989 0.79
5/4/1989
5/4/1989 11

0.56
0.6
4.7

1.6

0.12
4.7

1.6

0.11
0.14
0.24

0.13
0.56

0.6

C-07A

4.7

1.6

0.12

0.53
0.64

3.3

0.79

0.45
1.1
1.3

0.078

0.03

1.3
0.078

0.03
0.06

0.019

0.02
0.45

1.1

C-07B

1.3
0.078

0.03

0.26

0.04

0.09
0.76
0.54

0.072

Time:

WQ-01

0.01
0.2
0.2

0.01
0.2

0.01
0.01

0.2
0.01

0.2
0.01
0.01
0.1

0.01
0.1

0.01
0.01
0.2

17:03:24

Detection
Limit

0.2
0.01

0.2
0.01
0.01

0.02

001

001
001
02
0 2

0.01
02



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

C-07

Carbazole, ppm
7/19/1989
7/19/1989 0.39

12/21/1989
12/21/1989 0.36

5/8/1990
5/8/1990 0.4

7/11/1990 0.29
7/11/1990

10/17/1990
1/16/1991 0.79
5/28/1991
5/28/1991 0.33
8/14/1991 0.97
10/9/1991 0.68
8/26/1992

11/19/1992
11/19/1992
5/27/1993
5/27/1993 0.52
11/4/1993

12/13/1994

Chrysene, ppm
2/4/1988 3.6

9/13/1988 0.18
10/12/1988 1.4

5/4/1989 4.2
5/4/1989

7/19/1989 0.23
12/21/1989
7/11/1990
1/16/1991 0.018
5/28/1991
8/14/1991
10/9/1991

11/19/1992

Dibenzo(a.h) anthracene, ppm
2/4/1988

9/13/1988 0.02

Dibenzofuran, ppm
2/4/1988 29

6/29/1988
9/13/1988 1.5

C-07A

0.42

0.3

0.24

0.83
1.7

1
1.1

0.67

0.33

0.22
0.46
0.48

1.1

1.3
0.24
0.11
0.19
0.32

0.01
0.04

1.41
0.84

1.2

C-07B

0.06

0.05

0.08

0.07
0.12
0.11
0.03

0.14

0.022
0.026

0.051

0.039
0.065

0.06
0.14

1.2

0.057

0.03
0.04
0.01

0.015

0.02

0.91

0.78

WQ-01 Limit

0.01
0.2

0.01
0.2

0.01
0.2
0.2

0.01
0.01
0.01
0.01

0.1
0.01

0.1
0.01
0.01

0.1
0.05
0.5

0.01
0.01

0.01
0.01

0.2
0.2

0.01
0.2

0.01
001
0.01

0.1
0.01

0.1
0.1

0.01
0.01

001
001
001



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

Chattanooga, Tn

ORGANICS

Dibenzofuran, ppm
10/12/1988
3/20/1989

5/4/1989
5/4/1989

7/19/1989
7/19/1989

12/21/1989
12/21/1989

5/8/1990
7/11/1990
7/11/1990

10/17/1990
1/16/1991
5/28/1991
5/28/1991
8/14/1991
10/9/1991
2/19/1992
6/3/1992

8/26/1992
8/26/1992

11/19/1992
11/19/1992
2/24/1993
2/24/1993
5/27/1993
5/27/1993
8/12/1993
11/4/1993
6/15/1994
9/13/1994

12/13/1994
3/16/1995
3/16/1995
5/16/1995
5/16/1995
7/26/1995
7/26/1995

10/19/1995
3/5/1996
3/5/1996

6/19/1996
6/19/1996

11/14/1996

C-07

0.15
3.9
18

0.86

0.42

0.87

1.5
0.05

0.39
0.44
0.55

1.2

0.21

0.63

C-07A

0.057
20

2.1

0.34

0.34

0.55
0.96

1.4

1.1
0.85

1.4
10

0.71

1.7

1.5
0.75

2.2

1.4

1.5

1.3
2.0

2.6

1.2

C-07B

0.023
8.4

0.58
0.08

0.32

0.3

0.54
0.28
0.29
0.11

0.3

1.4
14

0.094

0.15

0.19

0.14
0.13
0.13
0.15
0.13
0.22
0.15

0.098

0.1

0.15
0.11

0.095

0.13

WQ-01 Limit

0.2
0.2
0.2

0.01
0.01

0.2
0.01
0.2

0.01
0.2

0.01
0.01
0.01
0.01

0.1
0.01
0.01
0.01
0.01
0.01

1
0.01

0.1
0.5

0.05
1

0.05
0.04
0.01
0.05
0.04
0.01
0.04

1
0.02

1
0.02

1
001
0.02

1
0.02

1
004



TABLE C-1

Appendix .06/1.\ Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

C-07 C-07A C-07B

Dichloromethane, ppm
11/14/1996 - - 0.016

Ethylbenzene, ppm
6/29/1988 0.2 0.069 0.022
9/13/1988 0.1 0.052

10/12/1988 7.8 2.2 6.3
3/20/1989 0.19 0.058 0.014

5/4/1989 0.21 0.07 0.0054
7/19/1989 0.201 0.069 0.009

12/21/1989 0.11 0.075 0.004
5/8/1990 0.25 0.019 0.0057

7/11/1990 0.19 0.0052 0.036
10/17/1990 0.15 0.052 0.002

1/16/1991 0.26 0.29 0.0023
5/28/1991 1.1 0.14
5/28/1991 - - 0.002
8/14/1991 0.24 0.15 0.0017
10/9/1991 0.27 0.13
2/19/1992 0.15 0.052 0.0026
6/3/1992 0.22 0.13 0.012

8/26/1992 0.16 0.13 0.0013
11/19/1992 0.16 0.14 0.0012
2/24/1993 0.27 0.1
5/27/1993 0.21 0.1
8/12/1993 0.160 0.160
11/4/1993 0.17 0.12
6/15/1994 0.23 0.16
9/13/1994 0.24 0.16 0.002

12/13/1994 - 0.034
3/16/1995 0.17 0.16 0.0012
5/16/1995 0.21 0.028
7/26/1995 0.15 0.11

10/19/1995 0.20 - 0.14
3/5/1996 0.16 0.12 0.0019

6/19/1996 0.098 0.082
11/14/1996 0.19 0.086

Fluoranthene, ppm
2/4/1988 24 1.3 0.49

6/29/1988 0.98 1.1 1.1
9/13/1988 1.9 3.1 1.4

10/12/1988 11 2.9 9
3/20/1989 3.9 30 12
5/4/1989 - - 0.61

WQ-01

0.0067

Limit

0005

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.01
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.005
0.001
0.001
0.005
0.001
0.001
0.001
0.005
0.001
0.001
0.005

0.01
0.01
001

0.2
0.2

001



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

Fluoranthene, ppm
5/4/1989

7/19/1989
7/19/1989

12/21/1989
5/8/1990

7/11/1990
7/11/1990

10/17/1990
1/16/1991
5/28/1991
5/28/1991
8/14/1991
10/9/1991
2/19/1992
2/19/1992

6/3/1992
6/3/1992

8/26/1992
8/26/1992

11/19/1992
11/19/1992
2/24/1993
5/27/1993
5/27/1993
8/12/1993
11/4/1993
6/15/1994
9/13/1994

12/13/1994
3/16/1995
3/16/1995
5/16/1995
5/16/1995
7/26/1995
7/26/1995

10/19/1995
3/5/1996
3/5/1996

6/19/1996
6/19/1996

11/14/1996

Fluorene, ppm
2/4/1988

6/29/1988

C-07

30

0.86

0.19

0.13

0.15
0.1

0.16

0.07

C-07A

4.5
0.06

0.15

0.41
1.2
7.3

1
0.85

1.5

16
0.54

2.7

2.7

3.4

24

1.5

2.1
2.3

2.4

3.5

1.5

1.2
1

C-07B

0.05

0.18
0.06
0.23

0.11
0.11

0.048

0.21

1.5

17

0.085

0.078
0.08
0.07

0.14
0.089

0.24
0.07

0.065
0.2

0.068

0.05
0.092
0.061

0.057

0.21

0.73

WQ-01 Limit

0.2
0.01
0.2

0.01
0.01
0.01

0.2
0.01
0.01
0.01
0.1

0.01
0.1

1
10

0.5
5
1

0.01
0.1

0.01
0.05
0.05

1
0.04
0.01
0.05
0.04
001
0.04

1
0.02

1
1

002
001
002

1
002

1
0.04

0.01
001



C-07

TABLt C-1

Appendix .06/IX Constituent Concentrations From 1988 - 1996
Southern Wood Piedmont

Chattanooga, Tn

ORGANICS

C-07A C-07B WQ-01
Detection

Limit

Fluorene, ppm
9/13/1988

10/12/1988
3/20/1989
5/4/1989
5/4/1989

7/19/1989
7/19/1989

12/21/1989
12/21/1989

5/8/1990
7/11/1990
7/11/1990

10/17/1990
1/16/1991
5/28/1991
5/28/1991
8/14/1991
10/9/1991
2/19/1992
6/3/1992

8/26/1992
8/26/1992
2/24/1993
5/27/1993
5/27/1993
8/12/1993
11/4/1993
6/15/1994
9/13/1994

12/13/1994
3/16/1995
3/16/1995
5/16/1995
5/16/1995
7/26/1995
7/26/1995

10/19/1995
3/5/1996
3/5/1996

1.4
0.14

4

20

0.9

0.36

0.5
2.1

0.41
0.39

0.37
0.43

1.5
0.098

23

2.7
0.3

0.36

0.5

0.74
2

5.9
1.3

0.97
1.6
12

0.71

2.4

2.5

1.4

1.9

1.6
2.1
3.2

0.89
0.047

9.2
0.66

0.08

0.35

0.3
0.43

0.4
0.31

0.16
0.41

1.6
15

0.13

0.19
0.19

0.19
0.2

0.21
0.17
0.31
0.2

0.16

0.16

0.21

0.14

0.01
0.2
0.2

0.01
0.2

0.01
0.2

0.01
0.2

0.01
0.01

0.2
0.01
0.01
0.1

0.01
0.01
0.01
0.01
0.01
0.01

1
0.05
0.05

1
0.04
0.01
0.05
0.04
0.01
0.04

1
0.02

1
0.02

1
001

1
002



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

Chattanooga, Tn

ORGANICS
Detection

C-07 C-07A C-07B WQ-01 Limit

Fluorene, ppm
6/19/1996 - 1.3 - - 1
6/19/1996 - - 0.14 - 002

11/14/1996 - - 0.22 - 0.04

Fluoride, Free, ppm
12/21/1989 0.21 0.24 0.9 - 02
11/4/1993 - - 0.81 -- 02

12/13/1994 - - 0.79 - 02
5/16/1995 - - 0.85 - 02

10/19/1995 - - 0.77 - 02
3/5/1996 - - 0.83 - 02

6/19/1996 084 02
11/14/1996 - - 0.78 - 0.2

lndeno(1,2,3-cd) pyrene, ppm
2/4/1988 - 0.04 -- - 001

9/13/1988 0.03 0.07 - 001
3/20/1989 - 087 - 02

5/4/1989 0.93 0.25 - -- 02
1/16/1991 - 0.3 - 001
8/14/1991 - 0.021 - - 0.01

Lindane, ppm
6/28/1988 049 0
9/12/1988 - - - 0.067 0

10/11/1988 - - - 0.077 0

m+p-Cresol, ppm
3/20/1989 0.55 - - - 0.2

m+p-Cresol, ppm
7/19/1989 0.53 - . . . . 0 2

12/21/1989 0.33 - - - 02
7/11/1990 0.47 - - - 02
1/16/1991 0.33 - - 001
5/28/1991 0.77 0.26 . . . . 0 1

8/14/1991 0.11 - - - 001
10/9/1991 1 0.43 - - 0.01

m-Cresol, ppm
10/12/1988 0.21 0.054 0.0077 -- 002
3/20/1989 0.55 - - - 02



TABLE C-1

Appendix .06/1X Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

Chattanooga, Tn

ORGANICS

m-Cresol, ppm
7/19/1989

12/21/1989

C-07

0.53
0.33

C-07A C-07B WQ-01
Detection

Limit

0.2
0.2

Methoxychlor, ppm
11/4/1993 - 0.00068

11/14/1996 - 0.0017

Methyl parathion, ppm
11/4/1993 0.0034

Naphthalene, ppm
2/4/1988 72 7.2

6/29/1988 11 2.1
9/13/1988 12 12

10/12/1988 22 10
3/20/1989 24 74
5/4/1989
5/4/1989 68 13

7/19/1989 - 1.5
7/19/1989 2.2

12/21/1989 9.6
12/21/1989 - 4.5

5/8/1990 - 7
5/8/1990 10

7/11/1990
7/1V1990 6.5 5.8

10/17/1990 10 7.9
1/16/1991 13 26
5/28/1991 10 9.9
8/14/1991 7.3 10
10/9/1991 9.3 12
2/19/1992 13
2/19/1992 - 50
6/3/1992
6/3/1992 5.5 6.2

8/26/1992
8/26/1992 11 8.4

11/19/1992 5.9
11/19/1992 - 8
2/24/1993

1.5
2.3
1.1
6.8
12

2.1

0.51

0.29
0.94

0.66

0.62

0.64

2

17

0.093

0.15

0.22

0.0005
0.0005

0.0005

0.01
0.01
0.01
0.2
0.2

0.01
0.2

0.01
0.2
0.2

0.01
0.01

0.2
0.01

0.2
001
0.01
0.1

0.01
0.1

1
10
5

0.5
0.01

1
001

0.1
005

TABLE C-1



Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

Chattanooga, Tn

ORGANICS

Naphthalene, ppm
2/24/1993
5/27/1993
5/27/1993
5/27/1993
8/12/1993
8/12/1993
11/4/1993
6/15/1994
6/15/1994
9/13/1994
9/13/1994
9/13/1994

12/13/1994
3/16/1995
3/16/1995
5/16/1995
5/16/1995
7/26/1995
7/26/1995

10/19/1995
3/5/1996
3/5/1996

6/19/1996
6/19/1996

11/14/1996
11/14/1996

o-Cresol, ppm
2/4/1988

10/12/1988
3/20/1989

5/4/1989
7/19/1989

12/21/1989
12/21/1989
7/11/1990

10/17/1990
1/16/1991
8/14/1991
10/9/1991
2/19/1992

11/19/1992
11/19/1992

C-07

5
6.6

9.7
12

9

5.8

14

11

11

9.2
13

12

9.3
12

1.3
0.4
1.8
1.4
1.2

0.91

1.3
1.3
1.3

0.63
1.1

1
0.11

C-07A

4.5

12

10
16

8.3

12
14

9

12

13
18

14

11
12

0.06

0.045

1.2

0.16
0.36

0.18

C-07B

0.14
0.07

0.081
0.081

0.1

0.28
0.15

0.061

0.099

0.079
0.16

0.048

0.066

WQ-01

0.1

Detection
Limit

0.5
0.5

1
0.05
0.04

1
0.01
0.05

1
0.04
0.5

1
0.01
0.04

1
0.02

1
0.02

1
0.01
0.02

1
0.02

1
1

0.04

0.01
0.2
0.2
0.2
0.2
0.2

0.01
0.2

0.01
001
0.01
001

1
001

0.1



TABLE C-1

Appendix .<)(>/IX Constituent Concentrations From 1988 - 1996
Southern Wood Piedmont

Chattanooga, Tn

ORGANICS

p-Cresol, ppm
10/12/1988
3/20/1989
7/19/1989

12/21/1989

Phenanthrene, ppm
2/4/1988

6/29/1988
9/13/1988

10/12/1988
3/20/1989

5/4/1989
5/4/1989

7/19/1989
7/19/1989

12/21/1989
12/21/1989

5/8/1990
5/8/1990

7/11/1990
7/11/1990

10/17/1990
1/16/1991
5/28/1991
5/28/1991
8/14/1991
10/9/1991
2/19/1992
2/19/1992
6/3/1992
6/3/1992

8/26/1992
8/26/1992

11/19/1992
11/19/1992
2/24/1993
2/24/1993
5/27/1993
5/27/1993
8/12/1993
8/12/1993

C-07

0.21
0.55
0.53
0.33

62
2.6
6.5
16

9.1

50

1.6

0.41

0.7

0.85
2.7

0.56

0.4
0.37
0.42

1.1

0.63

0.24

C-07A

0.054

2.7
2.4
5.7
4.9
55

8.5
0.44

0.47

0.63

1.4
2.4
16

1.5
1.6
2.9

27
1.3

4.8

3.4

1.1

5.9

1.4

C-07B

0.0077

1.2
2.3
1.7
13
21
1.5

0.12

0.51

0.33

0.75

0.33
0.48
0.11

0.58

3

39
0.14

0.26

0.29

028

0.28

WQ-01
Detection

Limit

0.02
0.2
0.2
0.2

0.01
0.01
0.01

0.2
0.2

0.01
0.2

0.01
0.2

0.01
0.2

0.01
0.2

0.01
0.2

0.01
0.01
0.01
0.1

0.01
0.1

1
10

0.5
5

001
1

001
0.1

0.05
0.5

005
1

004
1



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 - 1996
Southern Wood Piedmont

Chattanooga, Tn

ORGANICS

C-07
Phenanthrene, ppm

11/4/1993
6/15/1994
6/15/1994
9/13/1994
9/13/1994

12/13/1994
3/16/1995
3/16/1995
5/16/1995
5/16/1995
7/26/1995
7/26/1995

10/19/1995
3/5/1996
3/5/1996

6/19/1996
6/19/1996

11/14/1996
11/14/1996

Phenol, ppm
10/12/1988
7/19/1989
7/11/1990
1/16/1991
8/14/1991
10/9/1991

11/19/1992

Pyrene, ppm
2/4/1968

6/29/1988
9/13/1988
3/20/1989

5/4/1989
7/19/1989
7/19/1989

12/21/1989
5/8/1990

7/11/1990
10/17/1990

1/16/1991
5/28/1991
5/28/1991
8/14/1991

0.34
0.32
0.2

0.22
0.075

0.11
0.025

15

1.4

15
0.7

0.12

0.11

0.056

C-07A

1.8

1.9

2.3
1.2

3.6

4.6

4.2
4.8

7

3.2

1.8

0.016

0.83
0.72

1.5
24

2.5

0.08
0.11
0.12
0.27
0.67
6.6

1

0.47

C-07B

0.3
0.43

0.28

0.38
0.37

0.22

0.24

0.32
0.19

0.18

0.39

WQ-01

0.32

1
7.7

0.45

0.04
0.15
0.04

0.07
0.088

0.036
0.092

Detection
Limit

0.01
0.05

1
0.04

1
0.01
0.04

1
0.02

1
0.02

1
0.01
0.02

1
0.02

1
0.04

1

0.2
0.2
0.2

0.01
0.01
0.1

0.01

0.01
001
0.01
0.01
0.01

0.2
0.01
0.01
0.01

0.2
001
0.01

0.1
001
0.01



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

C-07 C-07A C-07B WQ-01
Detection

Limit

Pyrene, ppm
10/9/1991

6/3/1992
8/26/1992
8/26/1992

11/19/1992
11/19/1992
2/24/1993
5/27/1993
8/12/1993
11/4/1993
6/15/1994
9/13/1994

12/13/1994
3/16/1995
3/16/1995
5/16/1995
5/16/1995
7/26/1995
7/26/1995

10/19/1995
3/5/1996
3/5/1996

6/19/1996
6/19/1996

11/14/1996
5/27/1993
8/12/1993
11/4/1993
4/19/1994
6/15/1994
9/13/1994

12/13/1994
3/16/1995
5/16/1995
7/26/1995

10/19/1995
10/20/1995

3/5/1996
6/18/1996
6/19/1996
9/17/1996

11/14/1996

0.058

575
470
500

500
470
550
465
420
455
310

260

590

555

0.64

1.2

1.2

2.3

1.5

1.4

1.3

2.6
1

545
520
510

500
430
460
370
390
450
300

240

580

550

15
0.064

0.064

0.083

0.09
0.052
0.16

0.045
0.11

0.16
0.042

0.027

0.056
0.032

0.039
0.11
485
500
510

450
360
430
360
350
380
250

240

440

430

475
425
395
450
395
400
330
345
270

250
270
530

490
450

0.01
0.01
0.01

1
0.01
0.1
0.05

1
0.04
0.01
0.05
0.04
0.01

1
0.04
0.02

1
0.02

1
0.01
0.02

1
1

0.02
0.04
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0



TABLE C-1

Appendix .06/1X Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

Chattanooga, Tn

ORGANICS

Styrene, ppm
7/19/1989
1/16/1991

Sulfide, ppm
12/21/1989
11/14/1996

Sulfotepp, ppm
11/14/1996

Toluene, ppm, ppm
2/4/1988

6/29/1988
9/13/1988

10/12/1988
3/20/1989
5/4/1989

7/19/1989
12/21/1989

5/8/1990
7/11/1990

10/17/1990
1/16/1991
5/28/1991
8/14/1991
10/9/1991
2/19/1992

6/3/1992
8/26/1992

11/19/1992
2/24/1993
5/27/1993
8/12/1993
11/4/1993
6/15/1994
9/13/1994

12/13/1994
3/16/1995
5/16/1995
7/26/1995

10/19/1995
3/5/1996

6/19/1996
11/14/1996

C-07

0.0012
0.025

0.14

0.00083

0.32
0.31

0.095
0.14
0.21
0.28

0.292
0.17
0.31
0.26
0.21
0.36
0.15
0.35

0.4
0.19
0.25
0.18
0.16
0.23
0.22
0.13
0.17
0.21
0.22
0.25
0.16
0.18
0.11
0.16

0.1
0.067
0.13

C-07A C-07B WQ-01

0.14
1.1

0.00075

0.08
0.071
0.042
0.014
0.036
0.041
0.042
0.061

0.0092
0.003
0.055
0.036

0.19
0.18
0.14

0.048
0.12
0.09
0.11

0.057
0.076
0.12

0.052
0.087

0.11
0.014
0.051
0.096
0.067

0.025
0.06

0.038

0.006
0.009
0.005

0.0067
0.0036
0.0028
0.024
0.15

0.0023
0.027
0.002

0.0011

0.0011

0.0065

0.0011

0.0011

0.061

Detection
Limit

0.001
0.001

0.01
1

0.0005

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

0.01
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.005
0.001
0.001
0.005
0.001
0.001
0001
0005
0001
0001
0.005



TABLE C-1

Appendix .06/1X Constituent Concentrations From 1988 - 1996
Southern Wood Piedmont

Chattanooga, Tn

ORGANICS
Detection

C-07 C-07A C-07B WQ-01 Limit

Trichloroethylene, ppm
11/4/1993 - 0.02 - 0.0094 0.005

Xylenes. Total, ppm
10/9/1991 0.48 0.28 -- - 0.005

11/19/1992 0.32 0.29 - -- 0.005
10/19/1995 0.44 0.008 0.3 -- 0.005
11/14/1996 0.4 0.17 - - 0.005



TABLE C-1

Appendix .06/IX Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

INORGANICS

Arsenic, Total, ppm
6/29/1988
9/13/1988

11/19/1992
11/4/1993

12/13/1994
10/19/1995
11/14/1996

Barium, Total, ppm
6/29/1988
9/13/1988

10/12/1988
12/21/1989

10/9/1991
11/19/1992
11/4/1993

12/13/1994
10/19/1995
10/20/1995
11/14/1996

Cadmium, Total, ppm
10/9/1991

Chromium, Total, ppm
6/29/1988

12/21/1989
10/20/1995

C-07

0.016
0.022
0.02

0.015
0.016

C-07A

0.03
0.025

C-07B WQ-01

0.22
0.21

0.2
0.15

-
0.15
0.13
0.14
0.14

0.21
0.17
0.11
0.24
0.14
0.13

0.087
0.11
0.14

0.12
0.11

0.091
0.084

-
..

0.084
0.089

0.1

0.14 0.16

0.0071

0.03
0.051

0.099

0.039
0.043

0.077
0.045

0.014

Limit

0.01
001
0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

0.005

0.01
0.01
0.01

Cobalt, Total, ppm
6/29/1988

12/21/1989
10/20/1995

Copper, Total, ppm
6/29/1988

12/21/1989

Lead, Total, ppm
6/29/1988
9/13/1988

12/21/1989
11/19/1992
12/13/1994

0.005
0.0052
0.019

0.01
0.03

0.02
0.062

0.02
0.008
0.038

0.021

001
0.01
0.01

001
0.01

001
0005
0005
0005
0.005



TABLE C-1

Appendix .06/1X Constituent Concentrations From 1988 -1996
Southern Wood Piedmont

INORGANICS

Lead, Total, ppm
10/19/1995
10/20/1995
11/14/1996

C-07

0.021

0.012

C-07A C-07B WQ-01

0.014

Limit

0.005
0.005
0.005

Nickel, Total, ppm
6/29/1988
9/13/1988

12/21/1989

Tin, Total, ppm
11/19/1992

Vanadium, Total, ppm
6/29/1988
9/13/1988

10/12/1988
12/21/1989
10/20/1995

0.054

0.01

0.019

0.03
0.012
0.068

0.04
0.028
0.032
0.055

0.015

0.01
0.01
0.01

0.05

0.01
0.01
0.01
0.01
0.01

Zinc, Total, ppm
6/29/1988
9/13/1988

10/12/1988
12/21/1989
11/19/1992

11/4/1993
10/19/1995
10/20/1995

0.02
0.029

1.4
0.026
0.043
0.025

0.07
0.055

0.16

0.12
0.02

0.03

0.027
6.035

0.021

0.033

0.01
0.01
0.01
0.01
0.02
0.02
0.02
0.02



TABLE C-2
Site Specific Constituents

Identified in Ground Water at SWP Chattanooga Site

PHENOLICS:
2, 4 - Dimethylphenol
2 - Methylphenol
3 - Methylphenol
4 - Methylphenol
Phenol

SINGLE-RING AROMATICS:
1,2- Dimethylbenzene
1,2- Dimethylbenzene
1,4- Dimethylbenzene
Benzene
Ethylbenzene
Styrene
Toluene

LIGHT AROMATICS:
2 - Methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Dibenzofuran
Fluoranthene
Fluorene
Naphthalene
Phenanthrene
Carbazole

HEAVY AROMATICS:
Benzo (a) anthracene
Benzo (a) pyrene
Benzo (b) fluroranthene
Benzo (k) fluroranthene
Chrysene
Dibenzo (a, h) anthracene
Ideno (1, 2, 3 - cd) pyrene
Pyrene

INORGANICS:
Sulfide
Arsenic
Chromium

PREPARED/DATE: MAB 5/25/01
CHECKED/DATE: SEB 5/25/01



TABI,t: C-3

PHYSICAL AND CHEMICAL PROPERTIES
OK SITE-SPECIFIC CONSTITUENTS

Southern Wood Piedmont
Chattanooga, Tennessee

Constituent

1,2-Dimeihylbenzene

1 ,3-Dimelhylbenzene

1 ,4-Dimethylhenzene
2,4-Dimelhylphenol

2-Methylnaphthalene

2-Methylphenol (o-Cresol)

3-Methylphenol (rn-Cresol)

4-Melhylphenol (p-Cresol)

Acenaphthene

Acenaphthylene
Anthracene
Benzene

Benzo(a)anthracene

Benzo(a)pyrenc
Benzo(b)fluoran(hene

BenzoOOfluoranthene

Carbazole

Chrysene

Ethylbenzene
Fluoranlhene
Fluorene

lndeno(l,2,3-cd) pyrene
Naphthalene

Phenanthrene

Phenol

Pyrene
Styrene
Toluene

Dibenzo(a,h)anthraccne

Dihenzofuran

Arsenic

Chromium, Total

SulHde*

CAS Number

1330-20-7

1330-20-7

1330-20-7
105-67-9

91-57-6
95-48-7

108-39-4

106^4-5

S3-32-8

208-96-8
120-12-7

71-43-2

56-32-8
50-32-8

205-99-2

207-08-9

86-74-8
218-01-9

100-41-4

53-70-3
86-73-7

193-39-5

91-20-3

85-01-8

108-95-2

129-00-0

100-42-5

108-88-3

53-70-3
132-64-9

7440-38-2

7440-47-3
7783-06-4

Formula

Weight

(sm/mole)

106.16
106.17
106.17

122.16

142.2

108.13

108.13
108.13

154.21

152.21

178.23

78.11
228

252.3
252.32

252

167.21

228.2

116.16

202
166.21

276.34

128.19
178.24

94.11
202.24

92.1

278.35
168.21

74.92
51.99

34.08

Reference

1
3
->j.
i
T

*>

-)

2
2

II

2
2

6
2
17

8
2
2

1
2

1
2

6

6

6
1

2

2

6

3

3

3

Melting
Point

(deg C)

-25
-47.4

13-14

26
34

31
12

34.8

90/95

92.6

216.2/216.4

55

162
179

167

245/246
254

-94.97
107

116/117

160/163
RO.l

101

41

156

-95.1

266/267
86/87

«n
1900

-85.49

Reference

1

1

1
T

2

2
T

2
T

3

2
2

6
2

17

2
2

6

2

1
2

6

6
2

1

2
->

6

3
3
3

Boiling

Point

(deB C)

144.4

139.3

137-138
2 1 1 . 5

241/242
191

202

202
279

265/275

340
80.1

435.(sub)
311 @ lOmmHg

335
448

136.2

250

295
536

217.9
340

182
404

110.8

524
287

2642

-60.33

Reference

2

1

1
T

T

*)

2

2
2

13
->

2

6
2

2
->

6
-»

i
2
T

6

6
1

->

2

6

3

3

Vapor

Density

(air = 1)

3.7
.1.66

3.7

3.7

3.72
3.72

6.15
2.77

366

4.42

3.24

3.14

1.19

Reference

3

3

3

2
2

2

T

2

19

•>

I

1

3
Hydrogen sulfide used as a surrogate for sulfide.



TABI.tC-3

PHYSICAL AND C IIKMICAI. PROPERTIES
OK siTE-spKcinc CONSTITUENTS

Southern Wood Piedmont
Chitunooa*. Tennessee

Constituent

1 ,2-Dimethylbenzene

1 ,3-Dimelhylbenzene

1 ,4-Dimethylbenzene

2,4-Dimelhylphenol

2-Melhylnaphthalene

2-Methylphenol (o-Cresol)

3-Methylphenol (m-Cresol)

4-Melhylphenol (p-Cresol)

Acenaphthene

Acenaphlhylene

Anthracene

Benzene
Benzo(a)anlhracene

Benr.o(a)pyrene
Benzo(b)fluoranthene

Benzo(k)fluoranthene

Carbazole

Chrysene
Fthylbenzene

Huoranthene

Fluorene
lndeno(l,2,3-cd)pyrene

Naphthalene

Phenanlhrene
Phenol

Pyrenc

Styrene

Toluene
Diben70(a,h)anlhracene

Dibenzofuran

Arsenic

Chromium, Total

Sulfide*

Specific Gravity

®deg C

0.8801
0.8684

0.86104

1.036
0.994

1.041
1.038

1 .0347

1.069
1.194

1.25
0.8786

I.I
1.274

0.867

1.20:

1.152

1 .025
1.07

0.867

1.0886
5.727

7.14

1 .50F-03

20/4

15/4

20/4

20/4

20/4

20/4

20/4

20/4

20/4

25

20/4
20/4

18/4
20/4

20/4

20/4

100/4

20/4
20/4

20/4

99

14

20

0

Re Terence

1

1

1
2

2
2

2

2

2

3
2

2

2
->

6

1

2
2

2

•>

3
3

3

3

Vapor

Pressure
fa* 20 C

(mm llg)

5

6

65
0.0621

0.04

0.04

2.80E-03

1.48r-03

76

7.32E-07

lt-ll/IF-08

7

1P-06/IE-04

1. OOF- 10

0.23
2.1 Of -04

0.2

5

I.OOL-10

Reference

T

2

2

5

2

2

4

II

2

5

5

8
5

5

4

4

2

2

S

Vapor Pressure

fa deg C

(mm Hy)

9

11

12

760

0.24/5

0.12/5

O.I I/I

I.55L-03

760

60/118

2.20F-08
5.60E-09

5.00E-07

5.10F.-07

400
6.30F-09

5.00L-06

760

9 5
1 0/40

1/10

1

I.56E«()4

30

30

30

211.5

25/64

30/76

25/53
20/30

342

1 5/30
20/30
20/30

20/30
20/30

323
20/30

20/30

295

30

6.4/31.8

372/437

1616
25

Reference

T

•»

T

6

T

-»

t

8

6
2

8

8

8
8
2

X

8
6

i

2

3
3

3

* Hydrogen sulfide used as a surrogate for sulfide.



TABLE (

PHYSICAL AND CHKMICAL PROPERTIES

OF SITE-SPECIFIC CONSTITUENT

Southern Wood Piedmont
Chattanooga, Tennessee

Constituent

1 ,2-Dimc(hylhcn7ene
1.3-Dimcthylbenzene
1.4-Dimethylbenzcne
2.4-Dime(hylphenol
2-Melhylnaphlhalene

2-Methylphenol (o-Cresol)
3-Methylphenol (m-Cresol)

4-Methylphenol (p-('resol)
Acenaphlhene
Acenaphthylcne
Anthracene
Benzene
Benzo(a)anthracene

Benzo(a)pyrene
Benzo(h)fluoranthene
Benzol k )fl uoranthenc
Carbazole
Chryscne

Elhylbenzene
Fluoranlhene
Fluorene

Indenof l,2,3-cd)pyrene
Naphthalene
Phenanthrene
Phenol
Pyrene
Styrene
Toluene

Dibenzo(a,h)anlhracene
Diben/ofuran
Arsenic
Chromium, Total
Sulfide*

DifTusion Henry's Law

f'oelTicienl Reference Constant
((cm'2)/sec) ((atm*m"3)/mole)

S.mr-03

I.IOE-06

1.1 OF. -06

5.05F-06 9 I.IOL-06
9.20E-05
I.48E-03
I.02F.-03

0.0932 15 5.50E-03
I.I6E-06
I.55E-06

I.I9E-05
3.94E-05

1 .05E-06
7.55F-02 15 6.43E-03

6.46F-06

6.68E-08

I.I5E-03
1.59E-04

0.085 20 4.54F.-07

3.30E-03

6.37F-03
7.33E-08

Reference

4

8
8

8
II
II
8
4
8
8
8
8

8
8
8

8
4
II
II

4
8
8

Aqueous Soluhil
(S'degC

(mt; per I'ler)

178
162
198

7870

31000
23500

24(100
3.9

3.93
1.29

1780
0.044
0.003

0.0012

0.0008
NA

0.006
152

0.265
1.9

0.062
31.7

0.816

82000

0.16
300

515
0.00059

4.22
Insol.

Insol.
3980

ity

25
25
25
25

40
20
40
20
25
25
20
24
NA
NA
25

25
20
25
25
20
20
21
15
26
20
20
25
25
NA
NA
20

Reference

J

3
3
3

2
-»
->

4
3
->
2
t
T

3
3

2
T

2
2

3

14
-)

3
2
T

1

3

3
3
3
1

Hydrogen sulfide used as a surrogate tor sulfide



TAHI I - <

PHYSICAL AMI) CHEMICAL PROPERTIES
OF SITE-SPECIFIC CONSTITUENTS

Southern Wood Piedmont
Chattanooga, Tennessee

Constituent

1 ,2-Dimethylbenzene
1 ,3-Dimethylbenzene
1,4-Uimethylbenzene
2,4-Dimethylphenol
2-Methylnaphthalene
2-Mcthylphenol (o-Cresol)
3-Methylphenol (m-Cresol)
4-Methylphenol (p-Oresol)
Accnaphlhene
Acenaphlhylene
Anthracene
Benzene
Benzo(a)anlhracene
Benzo(a)pyrene
Benzo(b)fluoranlhene
Benzo(k )fluoranthene
Carbazole
Chryscne
Elhylbenzene
Fluoranlhene
Fluorene
lndeno( 1 ,2,3-cd)pyrene
Naphthalene
Phenanthrenc
Phenol
Pyrene
Styrenc
Toluene
Dibenzo(a.h )anthracene
Dibenzofuran
Arsenic
Chromium, Total
Sulflde*

Octanol-Watcr
Partition
Coefficient

589

1585

1413

316
13000

91/102
83/87

5012

28200
130

407000
I.10E+06

1.I5EH16
1950

407000
1410

79000
13000

4.57K+07
1000/2800

37000
29

76000

12R

933000

Reference

2

2

2

7

4

2

2

II
4
2

5

5

2
2

2
S

20
4

19
2

14
2

4

10
5

* Hydrogen sulfide used as a surrogate for sulfide.

PREPARED/DATE:
CHECKED/DAT!-::

BUM 5/25/01
MAB 5/25/01



Table C-3 Physical and Chemical Properties of Site-Specific Constituents
Southern Wood Piedmont. Chattanooga, Tennessee

1 Windholz, M., ed. (1983). The Merck Index, Merck & Co., Inc., Rahway, NJ.

2 Verschueren, K. (1983). Handbook of Environmental Data on Organic Chemicals, 2nd edition.
Van Nostrand Reinhold, NY.

3 TOXNET, Toxicology Data Network [Data Base]. Bethesda,Md: National Library of Medicine,
[2001, February].

4 Lyman, W.J., W.F. Reehl, and D.H. Rosenblatt. (1982). Handbook of Chemical Property
Estimation Methods, McGraw Hill, New York.

5 USEPA. (1983). Hazardous Waste Land Treatment, SW-874, Table 6.53.

6 Weast, R.C. (1985). Handbook of Chemistry and Physics, 66th Edition, CRC Press, Inc., Boca
Raton, Florida.

7 USEPA. (1979). Water-Related Environmental Fate of 129 Priority Pollutants, v2,
EPA-440/4-79-029b.

8 USEPA. (1986). Superfund Public Health Evaluation Manual, EPA 540/1-86/060.

9 Griffin, R.A. (1987). Personal Communication. Illinois State Geological Survey, Champaign,
Illinois.

10 Griffin, R.A. and W.R. Roy. (1985). Interaction of Organic Solvents with Saturated Soil-Water
Systems, Illinois State Geological Survey.

11 ICF Incorporated. (1985). Superfund Public Health Evaluation Model Draft US EPA Contract
No. 68-01-7090, Task No. 07, prepared for Office of Emergency and Remedial Response and
Office of Solid Waste and Emergency Response, Washington, D.C.

12 Griffin, R.A. (1987). Personal Communication. Illinois State Geological Survey, Champaign,
Illinois.

13 TOXNET, Toxicology Data Network [Data Base]. Bethesda, Md: National Library of Medicine,
[1987, November].

14 Hassett, J.J., W.L. Banwart, and R.A. Griffin. (1983). Correlation of Compound Properties with
Sorption Characteristics of Nonpolar Compounds by Soils and Sediments: Concepts and
Limitations, In Environment and Solid Wastes: Characterization, Treatment, and Disposal,
Francis, C.W. and S.I. Auerback, eds., Butterworth Publishers, p. 161.

15 Lugg, G.A. (1968). Diffusion Coefficients of Some Organic and Other Vapors in Air, Analytical
Chemistry, 40(7), p. 1072.

16 Walton, W.C. (1984). Practical Aspects of Groundwater Modeling, National Water Well
Association.

17 Kingsbury, G.L., R.C. Sims, and J.B. White. (1980). Multimedia Environmental Goals for
Environmental Assessment, V. 1, EPA-600/7-79-176a, US EPA Office of Research and
Development, Research Triangle Park, North Carolina.

18 Grant, J.C., C.D. Stern, and R.B. Doughty. (1985). Excerpts from Acceptable Exposure Levels
(AELs) for Twenty-Seven Compounds and a Review of Human Health and Environmental Effects
Data prepared for Southern Wood Piedmont by Carlos Stern Associates, Inc., in conjunction with
Consultants in Epidemiology and Occupational Health, Inc., July 31, 1985.



Table C-3 Physical and Chemical Properties of Site-Specific Constituents
Southern Wood Piedmont. Chattanooga, Tennessee

19 Sax, N.I. (1986). Hazardous Chemical Information Annual No. 1, Van Nostrand Reinhold, New
York.

20 US EPA. (1980). Ambient Water Quality Criteria Document for Polynuclear Aromatic
Hydrocarbons, EPA 440/5-80-089.



Table C-4
List of Mammals, Reptiles and Amphibians

Observed Near Chattanooga Creek
Southern Wood Piedmont, Chattanooga. Tennessee

Scientific Name

Procvon lotor

Ondatra zibethicus

Marmota monax

Sciurus carolinensis

Canis familiaris

Castor canadensis

Felis domesticus

Mustela vison

Svlvilagus aquaticus

Svlvilaeus floridanus

Accipiter cooperii

Agelaius phoeniceus

Aix sponsa

Anas discors

Anas platvrhvnchos

Anas rubripes

Ardea herodias

Branta canadensis

Buteo iamaicensis

Buteo lineatus

MAMMALS

BIRDS

Common Name

Raccoon

Muskrat

Groundhog, woodchuck

Eastern gray squirrel

Domestic Dog

Beaver

Domestic Cat

Mink

Swamp rabbit

Eastern Cottontail

Heron

Coopers Hawk

Red-winged Blackbird

Wood Duck

Blue-winged Teal

Mallard

American Black Duck

Great Blue Heron

Canada Goose

Red-tailed Hawk

Red-shouldered Hawk



Table C-4
List of Mammals, Reptiles and Amphibians

Observed Near Chattanooga Creek
Southern Wood Piedmont, Chattanooga, Tennessee

Scientific Name

Butorides striatus

Cardinalis cardinalis

Carduelis tristis

Cathartes aura

Cervle alcyon

Chaetura pelagica

Colaptes auratus

Corvus brachvrhvnchos

Cyanocitta cristata

Dendroica coronata

Falco sparverius

Fulica americana

Junco hyemalis

Lophodytes cucullatus

Melanerpes carolinus

Melospiza melodia

Mimus polyglottos

Molothrus ater

Parus bicolor

Parus carolinensis

Picoides pubescens

Picoides villosus

Common Name

Green-backed Heron

Northern Cardinal

American Goldfinch

Turkey Vulture

Belted Kingfisher

Chimney Swift

Northern Flicker

American Crow

Blue Jay

Yellow-rumped Warbler

American Kestrel

American Coot

Dark-eyed Junco

Hooded merganser

Red-bellied Woodpecker

Song Sparrow

Northern Mockingbird

Brown-headed Cowbird

Tufted Titmouse

Carolina Chickadee

Downy Woodpecker

Hairy Woodpecker



Table C-4
List of Mammals, Reptiles and Amphibians

Observed Near Chattanooga Creek
Southern Wood Piedmont, Chattanooga, Tennessee

Scientific Name

Pipilio erythrophthalmus

Protonotaria citrea

Ouiscalus quiscula

Sialia sialis

Spizella pusilla

Stelgidoptervx sarripennis

Strix varia

Sturnus vulgaris

Thrvothorus ludovicianus

Toxosloma rufun

Tringa solitaria

Turdus migratorius

Zenaida macroura

Zonotrichia albicollis

Rana catesbeiana

Pseudemys scripta

Chelvdra serpentina

Nerodia sp.

Common Name

Rufous-sided Towhee

Prothonotary Warbler

Common Crackle

Eastern Bluebird

Field Sparrow

Rough-winged swallow

Barred Owl

European Starling

Carolina Wren

Brown Thrasher

Solitary Sandpiper

American Robin

Mourning Dove

White-throated Sparrow

REPTILES & AMPHIBIANS

Bullfrog

Pond cooler or slider
red-ear turtle

Snapping turtle

Tadpole

Water snake



Table C-4
List of Mammals, Reptiles and Amphibians

Observed Near Chattanooga Creek
Southern Wood Piedmont, Chattanooga, Tennessee

Scientific Name

Information Sources

Tennessee Department of Health and Environment, Chattanooga
Creek Survey, 1981-1982. Chattanooga, Tennessee, June 1983.

LAW. 1997. Technical Memorandum for an Ecological Evaluation of
Chattanooga Creek, July 24, 1997.

Common Name



Table C-5
Distribution of Chattanooga Creek Benthic

Macroinvertebrates According to Station Number
Southern Wood Piedmont, Chattanooga, Tennessee

Station Number1 (1-13) (CCM)/

Sampling Location2 (LOC 1-8)

1 (0.5 CCM)
LOC 8 (-0.5 CCM)

2 (2.5 CCM)
LOC 7 (-2.5 CCM)

5 (2.7 CCM)
LOC 6 (-2.7 CCM)
LOC 5 (-2.7 CCM)
LOC 4 (-2.7 CCM)
LOC 3 (-2.7 CCM)

6 (3.8 CCM)
LOC 2 (-3.8 CCM)

7(4.1 CCM)
8 (4.4 CCM)

LOC 1 (-4.4 CCM)
9 (4.7 CCM)
10 (4.9 CCM)
1 1 (5.2 CCM)
12 (6.0 CCM)
13 (7.5 CCM)

Family

21
NA
13

NA
15

NA
NA
NA
NA

11
NA
24
20

NA
16
24
25
30
17

TAXA

Genera

27
22

16
33
18
27
14
25
29
17
39
34
23
36
24
32
31
35
22

Total number
of Individuals

212
1423
249
988
85

648
105
369
304
75
757
190
211
1112
155
151
117
151
85

NA Not available

Information Sources:

Tennessee Department of Health and Environment, Chattanooga
Creek Survey, 1981 - 1982, Chattanooga, Tennessee, June 1983.

"LAW, 1997. Technical Memorandum for an Ecological Evaluation of
Chattanooga Creek. July 24, 1997.

CCM = Chattanooga Creek Mile or the number of miles upsteam from the
mouth of the Chattanooga Creek.



Table C-6
List of Fish Species Inhabiting Chattanooga Creek
Southern Wood Piedmont, Chattanooga, Tennessee

Upper Reach

Centrarchidae
Micropterus salmoides
Lepomis machrochrus
Pomoxis annularis

Ictaluridae
Ictaluras natalis

Lower Reach

Ictaluridae
Ictaluras melas
Ameiurus natalis

Centrarchidae
Microterus salomoides
Lepomis macrochirus
Lepomis microlophus
Lepomis auritus
Lepomis cvanellus
Pomoxis annularis
Ambloplites rupestris
Lepomis auritus
Lepomis gulosus
Lepomis megalotis

Cyprindae
Cvprinus carpio
Campastoma anomalum
Cvprinella spiloplera

6.6-1 2.0 CCM

large mouth bass
blue gill
white crappie

yellow bullhead

0.2 - 6.6 CCM

black bullhead
yellow bullhead

large mouth bass
blue gill
red-eared sunfish
red breasted sunfish
green sunfish
white crappie
rock bass
redbreast sunfish
warmouth
longear sunfish

common carp
central stoneroller
spotfm shiner

Trophic Guild

I/P
I

I/P

I

I
I

I/P
I
I

I/P
I/P
I/P
P
I
I
I

0
H
I

Castostomide
Ictiobus cvprinellus big mouth buffalo I/P

Catostomidae
Catostamus commersoni
Hvpentelium nigricans
Minvtrema melanops

white sucker
northern hog sucker
spotted sucker

O
I
1

Petromyzontidae



Poecilidae

Sciaenidae

Ichthvomvzon castaneus

Gambusia affinis

Aplodinotus grunniens

chestnut lamprey

mosquito fish

freshwater drum

Trophic Guild

Insectovores (I): adult diet consists of more than 75% insects

Piscivores (P): adult diet consists of more than 75% fish

Omnivores (O): adult diet consists of more than 25% plant material and
more than 25% animal material

Herbivores (H): adult diet consists of more than 75% plant material

Information Sources

LAW. 1997. Technical Memorandum for an Ecological Evaluation of
Chattanooga Creek. July 24, 1997.

Tennessee Department of Health and Environment, Chattanooga,
Creek Survey. 1981 - 1982. Chattanooga, Tennessee, June 1983.

Milligan, J.D.. and B.S. Neal, Organic Compounds and Metals in Fish from
Chattanooga Creek and Nickajack Resevoir Division of Water Resources,
Tennessee Valley Authority. TVA/ONRED/AWR-85/1.



1 Me ('-" Maximum Allowable Concentration Limns (M ACLs)

Southern Wood Piedmont. Chattanooga. Tennessee

Human MACL

Surface Water
Constituent (mg''Ll

PHENOLICS:
2.4-Dimethylphenol
2-Methylphenol
3-Methylphenol
4-Melhylphenol

Phenol

SINGLE-RING AROMAT1CS:
1,2-Dimeihylbenzene
1 .3-Dimethylbenzene
1 ,4-Dimethylbenzene

Benzene
Elhylbenzene

Styrene
Toluene

LIGHT AROMATIC HYDROCARBONS:
2-Melhylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene

Carbazole
Dibenzoluran
Fluoranthene

Fluorene
Naphthalene
Phenanthrene

HEAVY AROMATIC HYDROCARBONS:
Benzol a lanthracene
Benzol alpyrene
Benzol b)fluoranlhene
Benzo(k)lluoranthene

Chrysene
Dibenzo(a,h)amhracene
Indenol l.-.3-cd)pyrene
Pyrene

INORGANICS:
Arsenic
Chromium
Sulfide

4.63E-02
5.53E-02
5.53E-02
6.08E-03
I.7IE+00

I.70E+OI
2.60E*00
2.60E~00
5.00E-03
7.00E-OI
I.OOE-OI

l.OOE+00

I.03E+OI
1 .20E+00
9.60E-01
9.60E-00
2.58E-03
1 .66E-02
3.00E-OI
1.30E+00
1.03E+OI
9.60E-CII

4.40E-06
2.00E-04

4.40E-06
4.40E-06
4.40E-06
4.40E-06
4.40E-06
9.60E-OI

5.00E-02
l.OOE-01

2.50E+02

Ecological
MACL-acute
(mg.'L)

2.I2E»00
2.00E-00
7.00E-00
4.00E-00
I.02E-OI

I.IOE+OI
9.20E+00
I.I2E+00
5.30E+00
3.20E-01
l.OOE^Ol
I.75E*04

2.30E+00
I.70E+00
2.0IE+00
2.61 E+00
I.93E+00
2.22E*00
3.98E»00
2.22E»00
2.30E^OO
3.00E-02

1 .OOE+00
5.00E-03

5.00E-03
5.00E-03
5.00E-03
5.00E-03
5.00E-03
6.00E-03

3.60E-OI
1.60E-02
2.00E-02

Ecoloyical

MACL-chronic

(mg'L)

1 .OOE -Ofi
7.00E-02
7.00E-02
7.0t)E-02

2.56E*00

7.63E-OI
9.20E-OI
7.63E-OI
5.30E-OI
2.50E-OI
2.50E-01
I.75E»03

6.20E-OI
5.20E-01
2.01E-0)
2.6IE-01
1.93E-OI
2.22E-0!
3.98E-01
2.22E-01
6.20E-OI
6.30E-03

l.OOE-01
5.00E-04
5.00E-04
5.00E-04
5.00E-04
5.00E-04
5.00E-04
6.00E-04

1.90E-OI
1.10E-02
2.00E-03

Human

MACL
Source

(3)
<3 l

(?)
(3)
(3)

III)
(H)

(ID
( 1 )
( 1 )
(1)

(1)

(3.6)
(3)
(3.7)
(3)

(3)
(3,8)
(3)
(3)
(3)
(3,7)

(3)

(1)
(3)

(3)
(3)

(3)
(3)
(3)

(1)

ID
(2)

bcological
MACL
Source

(5.9)
(9.10)
(9.10)
(9.10)

(5)

(5)
(10.11)

(5)

(5)
(5)

(4)
(5,15)

(17)

(5)
(5,9)
(12.15)
(12,15)
(12,15)
(4,15)
(12,15)
(5)
(5)

(13.16)
(14,15)

(14,15)
(14,15)
(14,15)
(14,15)
(14,15)
(10,15)

(I I)
(5)
(4,5)

(1) USEPA (2000). Drinking Water Standards and Health Advisories, Office of Water, United Slates

Environmental Protection Agency, Summer 2000.

(2) Secondary Drinking Water Standards, see ( I ) .
(3) Taken from Ambient Water Quality Criteria for Protection of Human Health via Ingestion of Water

and Organisms, if available: otherwise calculated using USEPA-reviewed toxicity values.
(4) USEPA (1999). National Recommended Waler Quality Criteria -Correction, Office of Water,

United Stales Environmental Protection Agency, EPA 822-Z-99-OOI, April 1999.
(5) NOAA (1999). Screening Quick Reference Tables, Coastal Protection and Restoration Division,

National Oceanic and Atmospheric Administration, September 1999.

(6) Based on naphthalene.

(7) Based on pyrene.
(8) Based on withdrawn toMcily value.

(9) Kingsbury, G.L., J.B. White, J.S. Watson (1980). Multimedia Environmental Goals for Environmental

Assessment, Volumes I-1V and Volume I Supplement A. EPA-600/7-77-l36a,b;l76a,b;EPA-600/70-80-041.

(10) Verschueren, K. (1983). Handbook of Environmental Data on Organic Chemicals; Van Nostrand Remhold
Company, New York.

( 1 1 ) Tennessee Water Quality Criteria, Chapter 1200-4,Rule 3-.03(3)(g).

( 1 2 ) Derived from octanol-waier partition coefficient (K,w)



Table C-~ Maximum Allowable Concentration Limits (MACLsl
Southern Wood Piedmont. Chattanooga. Tennessee

(13) Finder. S.E.. E.F. Little. M.G. Henry. J.F. Fairchild andT.P. Boyle (1985). Comparison of Laboratory
and Field Assessment of Fluorene - Pan I: Effect of Fluoreneon the Survival. Growth. Reproduction
and Behavior of Aquatic Organisms in Laboratory Tests, ASTM STP 865. T.P. Boyle, ed.. American
Society for Testiny and Materials, Philadelphia, PA.

(14) TOXNET Database, National Library of Medicine, Bethesda. Md.
(15) MACL-chronic was de\eloped as 1/10 the MACL-acute.
(16) MACL-acute was developed as 10 times the MACL-chronic.
( 1 7 ) Based on naphthalene. PREPARED'DATE: BDH 5/:?'('l

CHECKED/DATE: LMS 5'25 01



TABLE C-8
Bioconcentration Factors for Site Specific Constituents

Southern Wood Piedmont
Chattanooga, Tennessee

Bioconcentration Factors
Constituent (mL/mg) BCF Source

PHENOLICS:
2,4-Dimethylphenol
2-Methylphenol
3-Methylphenol
4-Methylphenol
Phenol

LIGHT AROMATICS:
Carbazole
Dibenzofuran
Naphthalene

I Based on solubility equation in >
Environmental Data on Organic
Company, New York.

2 Based on Kow from equation in
( 1 979). Measuring and Estimati:
Factor of Chemicals in Fish, Jou

3 TOXNET Database, 2001.
4 Hassett, 1983.

4.34
9.43
9.43
8.55
3.48

125
1300
10.5

/erschueren, K. (1983). Handbook of
Chemicals; Van Nostrand Reinhold

Veith, G.D., D.L. Defoe and B.V. Bergstedt
ng the Bioconcentration
mal of Fishery Research Board, Canada.

PREPARED / DATE: BDH
CHECKED / DATE: LMS

1
2
2
2

2

1
3
4

5/25/01
5/25/01



Table Alternate Concentration Limits

Southern Wood Piedmont, Chattanooga, Tennessee

Constituent

PHENOLICS

2,4-Dimethylphenol

2-Methylphenol

3-Methylphenol

4-Methylphenol

Phenol

SINGLE-RING AROMAT1CS

1 ,2-Dimethylbenzene

1 ,3-Dimethylbenzene

1 ,4-Dimethylbenzene

Benzene

Ethylbenzene

Styrene

Toluene

LIGHT AROMATICS

2-Methylnaphthalene

Acenaphthene

Acenaphthylene

Anthracene

Carbazole

Dibenzofuran

Fluoranthene

Fluorene

Naphthalene

Phenanthrene

HEAVY AROMATICS

Benzo(a)anthracene

Benzo<a)pYrene

Benzo(b>f1uoranthene

Benzo< k )f1 uoranthene

Chrysene

Dibenzo{ a,h (anthracene

lndeno( 1 ,2,3-cd)pyrene

Pyrene

INORGANICS

Arsenic

Chromium

Sulfide

Chronic

MACLIll

(mg'L)

4 63E-02

5 53E-02

5 53E-02

608E-03

1 7IE+00

763E-01

920E-01

763E-OI

5 OOE-03

2 50E-01

1 OOE-01

IOOE+00

620E-OI

5 20E-OI

201E-OI

261E-OI

2 58E-03

1 66E-02

3 OOE-01

222E-01

620E-01

6 30E-03

4 40E-06

200E-04

4 40E-O6

4 40E-OCJ

4 40E-06

440E-06

4 40E-O6

600E-O4

5 OOE-02

1 10E-02

2 OOE-03

Acute

MACL (2)

(mg/L)

2 I2E+OO

200E-KX)

700EHX)

400E+00

1 02EKJ1

1 IOEH)I

920E+OO

1 12E-KJO

530E+OO

3 20E+OI

1 OOE-KH

1 75E*04

230EHX)

1 70EHX)

201E+OO

261E-KX)

193EKX)

222E+00

398E+00

222E+00

230E-KJO

3 OOE-02

1 OOE+OO

5 OOE-03

5 OOE-03

5 OOE-03

5 OOE-03

5 OOE-03

5 OOE-03

6 OOE-03

360E-OI

1 60F.-02

2 OOE-02

Chronic ACL (n

Segment One

988E+OI

1 18E-K):

1 18E+O2

1 30E101

365Et03

1 63E+03

1 %E*03

1 63E*0)

1 07E+01

533EKI2

2 I3E+02

2 I3E+O3

1 32E-KJ3

1 I1E+03

4 29E+02

5 57E+02

550E+OO

3 54EHJI

640E»02

4 74E+02

1 32E-KJ3

1 34E+OI

9 39E-03

4 27E-01

9 39E-03

9 39E-03

9 39E-03

9 39E-03

9 39E-03

1 28EKK)

1 07E+02

235EK11

427E+00

ng/'L)(3)

Segment Two

390E+OI

466E+OI

466E40I

5 I2E-KK)

1 44EH)3

643EHJ2

7 75E-K12

643EH32

421E+OO

2 1 1 E+O2

842EHJI

842E+O2

5 22E-H32

4 38E+O2

1 69E+O2

2 20EH)2

2 I7E-KJO

1 40E+01

2 53E-KJ2

1 87EHJ2

5 22E+02

531E-KX)

37IE-03

1 68E-OI

37IE-03

371E-03

37IE-03

371E-03

3 71E-03

505E-01

42IEK1I

926E-KX)

1 68EKX3

Acute ACL (mg/L)(3)

Segment One Segment Two

226E<03

2 13E+O3

7 47E*03

4 27E*03

1 09EHM

1 I7E+04

98IEHJ3

1 I9E-KJ3

5 65E-KJ3

34IE*04

1 07E-KM

1 87E+O7

24SE+03

1 8IE-KJ3

2 I4E+03

2 78E-K13

206E+O3

2 37EKI3

4 25E+03

2 37E-KJ3

245E103

320E-HJI

1 07E+O3

533E+OO

533EKX)

5 33E+00

533E*00

531E+00

533E<00

b 40F.+OO

1 84E+02

1 7IEiOI

2 I3E-K)!

893EHJ2

842EH32

295E+03

1 68EKJ3

4 29E+O3

463E+03

3 87E+03

472EH)2

2 23E+03

1 35E<04

42IEH)3

737E+O6

968E+02

7 I6E+O2

846E^O2

1 IOE-K)3

8 I3E+O2

9 35E+O2

1 68E403

935E+O2

968E+02

1 26EM3I

42IEH)2

2 IIE-KW

2 IIE-KX)

2 IIEtOO

2 11EKX)

2 HEiOO

2 I1E+OO

253EKW

1 52E-K)2

674E+00

842E+OO

Governing ACL (m l̂.) (4)

Segment One Segment Two

988EH)1

1 18EK12

1 18E»02

1 30E+OI

365E<03

1 63E(03

1 96E+03

1 19E+03

1 07E+01

533E+02

2 I3E+02

2 13EHJ3

1 32E+03

1 IIE+03

4 29E-K12

5 57E+02

550E+OO

3 54E+OI

6 40E+O2

474E<02

1 32EI03

1 34E-H11

9 39E-03

427E-OI

9 39E-03

9 39E-03

9 39E-03

9 39E-03

9 39E-03

1 28E+00

1 07EI02

1 7IE-KII

427E'00

390E-HJ1

466EHJ1

4 66EHI1

5 12E+00

1 44E-K13

643E+02

775EH12

4 72E+O2

421E+OO

2 I1E*02

842E+OI

8 42E+02

5 22E+02

4 38E+02

1 6°EK>2

2.20EHJ2

2 I7E+OO

1 40EHJI

253E*02

1 87E+02

5 22E-102

53IE«00

37IE-03

1 68E-01

3 7IE-03

3 7IE-03

3 71E-03

371E-03

371E-03

505E-OI

42IE*OI

674EKX)

1 68E+OO



(1) Chronic MACL was selected as the lower of the human surface water MACL and the

ecological MACL-chronic (Table 5-1)

C) Ecological MACL-acute(Table 5-1)

(3) Alternate Concentration Limit (ACL) calculated using the following equation

ACL - MACL/R

where R = dilution factor = Vgw/Vsw

for ACL - chronic

MACL - chronic MACL (mg/L)

Vgw = 0 0015 cfs for Segment One

= 0 0038 cfs for Segment Two

Vsw ~ 3-day 20-yr low flow = 32 cfs

for ACL - acute

MACL = acute MACL (mg/L)

Vgw - 0 0015 cfs for Segment One

' 0 0038 cfs for Segment Two

Vsw - flow in mixing zone ^ 0 5 x 3 2 = 1 6 cfs

(4) Governing ACL was set equal to the lower of the chronic and acute ACL

PREPARED/DATE BDH 5/25/01

CHECKED/DATE LMS 5/25/01



TablrC-IO Selection of Ground-Water Protection Standards

Southern Wood Piedmont. Chattanooga. Tennessee

Constituent

PHENOLICS

2.4-Dimethylphenol

2-Methylphenol

3-Methylphenol

4-Methylphenol

Phenol

SINGLE-RING AROMATICS

1 ,2-Dimethylbenzene

1.3-Dimethylbenzene

1 ,4-Dimethylbenzene

Benzene

Ethylbenzene

Styrene

Toluene

LIGHT AROMATICS

2-Methylnaphthalene

Acenaphlhene

Acenaphthylene

Anthracene

Carbazole

DibenzofurBn

Fluoranthene

Fluorene

Naphthalene

Phenanthrene

HEAVY AROMATICS

Benzo(a)anthracene

Benzo(a)pyrene

Benzo( b )fl uroanthene

Benzoik )fl uoranthene

Chrysene

Dibenzo(a,h (anthracene

Indenot 1 ,2,3-cd)pyrene

Pyrene

INORGANICS

Arsenic

Chromium. Total

Sulfide

Governing

ACL

Segment One

(mg/LMl)

988E+OI

1 I8E*02

1 I8E*02

1 30E-K1I

365E*03

1 63E*03

1 96E+03

1 I9E+O3

1 07E+OI

5 33E-KJ2

2 I3EHJ2

2 I3EKJ3

1 32E+O3

1 IIE+O3

429E+02

5 57E+O2

550E+00

354EKJI

640EKJ2

4 74E-KH

1 32E+O3

1 34E-KM

9 39E-03

4 27E-OI

9 39E-03

9 39E-03

9 39E-03

9 39E-03

9 39E-03

1 28E+00

1 07E+02

1 7IEKH

427E+00

Governing

ACL

Segment Two

(mg/L) (2)

390E-KJ1

466E»OI

466EK1I

5 I2E*OO

I44E+03

643EH)2

7 75E-H32

4 72E+O2

421E+OO

2 I1EHJ2

842E+01

842E+02

5 22E+02

4 38E+02

1 69E+O2

2 20E+O2

2 17E+00

1 40E+OI

2 S3E+O2

1 87E+02

5 22E+O2

531E+OO

3 7IE-03

1 68E-OI

371E-03

37IE-03

371E-03

37IE-03

37IE-03

505E-OI

42IE+O1

674EHX)

1 68E+OO

Solubility

Reference

<mg/L)

7 87E-K13

3 IOEKJ4

2 3SE»04

240E-KM

820E-HM

1 78E-K12

1 62EHI2

1 98E-KJ2

1 78EHJ3

1 52E+02

300E+O2

5 15E-KJ2

NA

390E+00

393E+00

1 29EHK)

NA

422E-KX)

265E-01

1 90E-KK)

3 I7E+01

8 I6E-OI

4 40E-02

1 OOE-03

1 20E-03

800E-04

6 OOE-03

S90E-04

6 20E-02

1 60E-01

NA

NA

3 98EKI3

Detection

Limit

(mg/L)

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-03

1 OOE-03

1 OOE-03

1 OOE-03

1 OOE-03

1 OOE-03

1 OOE-03

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOEHX)

Proposed

GWPS

Segment One

(mg/L)

988E»01

1 I8E+02

1 I8EH12

1 30E*OI

365EH33

1 78E-KJ2

1 62EHJ2

1 98E<02

1 07EH)I

1 52E+O2

2 I3E+O2

5 I5E+02

1 32EKI3

390EKK)

393E-KX)

1 29E+00

550E+OO

422E+OO

2 65E-01

1 90EHX)

3 I7E+OI

8 I6E-OI

1 OOE-02

4.27E-01

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 OOE-02

1 60E-OI

1 07E+02

1 7IE+OI

427EHX)

Proposed

GWPS

Segment Two

(mg/1.)

390E*OI

4 ME+OI

460E-K)]

5 I2E+00

1 44E+O3

1 78E»02

1 62E»02

1 98E+O2

42IE-KX)

1 52E+02

842E+OI

5 I5E*02
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NA No data available
ND Not detected in well where free product was not present

(1) ACL calculated using the following equation

ACL ' MACL/Rc

where ACL = Alternale Concentration Limit (mg/L)

MACL = Governing Maximum Allowable Concentration Limit (mg/Ll
Re = Reduction factor due to dilution with Chattanooga Creek ~ Vgw/Vsw

Vgw = Volume of ground water discharging into creek

Vsw = Volume of surface water ~ 3 2 cfs

for Segment One. Vgw = 0 0015 cfs

for Segment Two, Vgw - 0 0038 cfs

(2) The Governing ACL was selected as the GWPS unless

GWPS < detection limits, then the GWPS - detection limit

GWPS > solubility.then the GWPS - solubility
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1.0 INTRODUCTION

The purpose for this protocol is to provide for the collection of representative ground-

water samples and of data to document the effectiveness of the corrective action program. Any

changes in these Sampling and Analysis Procedures must be submitted to the Tennessee

Department of Environment and Conservation for approval prior to incorporation.

Representative samples have the physical and chemical characteristics of the ground-

water within the zone (aquifer) from which the sample is obtained. This plan will guide

environmental field personnel with techniques that preserve the integrity of the sample during

the collection, storage, and transportation processes.

This plan and the procedures outlined should be read carefully and completely before

sampling is begun. Reference to individual sections should not be made without having read the

entire Sampling and Analysis Procedures.

Emphasis has been placed on procedures that reduce the potential of contaminating the

sample and that prevent degradation of the sample during preservation and/or packaging for

shipment prior to chemical analysis.

Sampling and Analysis of the ground-water requires implementation of the following

sequence of decisions, procedures, or events:

1) Well and parameter selection

2) Water level evaluation

3) Well purging

4) Procedure for obtaining a representative sample

5) Preparation of sample for shipment to analytical laboratory

6) Proper documentation of field events including Water Level Data Sheets and Chain

of Custody Forms.

Procedures for implementing each of the above are detailed herein.
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2.0 GENERAL SAMPLING REQUIREMENTS

Sampling will be performed by an outside contractor or SWP personnel trained in

collecting and processing environmental samples for transport to a qualified analytical

laboratory. Field personnel are required to maintain a field log and document all field events as

follows:

1) Date and time

2) Person(s) present during sampling and persons performing the sampling

3) Calculations

4) Visual observations (e.g., inspection of well casing, concrete collar (if present) for

cracks and/or deterioration, sampling appearance)

5) Field measurements (e.g., pH, temperature, specific conductance)

6) Type of equipment used (e.g., YSI Conductivity Meter)

7) Weather conditions (e.g., windy, overcast)

8) Well sampling sequence

9) Order of sample collection (e.g., volatiles, metals)

10) Problems or variance from procedures listed in this plan.

NOTE: Record all field notes with an indelible (permanent waterproof) pen.

At the end of the sampling event, all field notes are to be dated, signed, and copied. A

copy should accompany the sample bottles when shipped to the analytical laboratory. When the

analytical results are received from the laboratory, Southern Wood Piedmont (SWP)

headquarters personnel will retain copies of results including the field sheets, Water Level Data

Sheets, Chain of Custody Forms, and laboratory report sheets.
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Sampling will be accomplished according to the following:

1) If immiscible fluids are present it must be noted in the field notes. Immiscible fluids

include only heavier-than-water oil; no lighter-than-water oil has been encountered

at the site and is not expected to be present at the site. Wells containing free product

will not be sampled.

2) Sample collection should occur such that areas of minimal contamination are

sampled before the more heavily contaminated areas (if such conditions are known).

3) Each sample should be obtained using the appropriate sampling equipment. A

dedicated bailer is to be available for each well. A clean, new white nylon or

polypropylene rope will be used at each well. This rope will be discarded after each

sampling.

4) Equipment must be cleaned prior to arrival at the site by the procedure below. Once

at the site, procedures b - d should be followed.

a. Scrub with tap water and non-phosphate laboratory grade detergent.

b. Rinse equipment thoroughly with tap water followed by distilled or deionized

water.

c. Rinse with appropriate solvent (Isopropyl alcohol).

d. Rinse three times with distilled or deionized water.

e. Wrap and store equipment to prevent contamination before use at the site.

If any constituents of concern, are detected in any well, Respondent may, within thirty

(30) days of obtaining the sampling results, resample those well(s) with detectable contaminants

to determine whether the contamination was a result of laboratory error.

2-2



3.0 WELL AND PARAMETER SELECTION

The ground-water monitoring wells to be sampled are listed in Section 7.3.1 of the Part B

permit application. The ground-water from these wells is representative of ground-water leaving

the waste management area and traveling toward Chattanooga Creek.

SWP will collect ground-water samples semi-annually and will analyze them for the site

specific constituents listed in Table 7.1 of the Part B permit application

Each time samples are collected from monitoring wells, ground-water elevations will be

determined at all accessible site monitoring wells for the purpose of determining the groundwater

flow rate and direction. This demonstration will also demonstrate the effectiveness of the

ground water corrective action system in providing hydraulic control, when activated.
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4.0 SAMPLING EQUIPMENT

Detailed below is list of supplies and equipment needed to obtain a representative

ground-water sample.

1) Bailers: Each well routinely sampled has a dedicated PVC bailer. A diagram of a bailer

is illustrated in Figure 1. Bailers are generally stored within the wells supported above

the ground-water. Bailers are not stored in the wells if visual contamination is present or

if the headspace in the well is not sufficient to prevent the bailer from touching the

ground-water. When the bailers cannot be stored in the well, they are to be appropriately

labeled, wrapped, and stored elsewhere on the site. If a bailer is found submerged in

water due to high water levels it must be stored elsewhere on site. If it is submerged in

water due to detachment of support, reattach bailer and leave in well suspended above

water.

2) Sample containers; The container type (e.g., glass or plastic), the preservatives (if any),

and the number of each type of container to be filled at each well will be on a form

included by the laboratory with the sample containers. The types of containers and

preservatives to be used are included in Table 1. The containers will be prepared by the

laboratory as specified in the EPA Document "Test Methods for Evaluating Solid

Waste," SW-846, Third Edition. Equipment blank and trip blank containers will be

included with each sampling event. The equipment blank will be analyzed for the same

parameters as the ground-water samples. The trip blank will contain reagent water from

the analytical laboratory and will not be opened during the sampling process. The trip

blank will be analyzed for the same volatile constituents as the ground-water samples, if

4-1



applicable. A total of 1 field and 1 trip blank per 20 samples will be taken. The size and

number of sample containers will be determined by the laboratory. The Sample

containers will be shipped to the plantsite by the laboratory in sample shippers prior to

each sampling event. The laboratory will also include with the sample containers a

Chain of Custody Form to be used when returning filled containers to the laboratory for

analysis.

3) Distilled or deionized water; Distilled or deionized water is required for cleaning the

sampling equipment before, during and after each sampling event.

4) Gloves; Disposable plastic or rubber gloves are to be worn when sampling. The gloves

will be discarded after each use. SWP personnel will assure proper disposal at an

approved disposal facility of used gloves at the end of the sampling event.

5) Cleaning solvent; Isopropyl alcohol.

6) Rope; A new polypropylene or nylon rope will be attached to each dedicated bailer.

This rope must be discarded after use at each well. At the end of the sampling event, all

rope will be disposed of by SWP personnel properly at an approved disposal facility.

7) pH Meter: A Corning Model 3 pH Meter or equivalent will be used to measure the pH

of the ground-water. Buffer solutions within the expected pH range will be used to

calibrate the pH meter prior to use.

8) Conductivity Meter; A YSI Model 31 Conductivity Meter or equivalent will be used to

determine the specific conductance of the ground-water. Standard solutions of potassium

chloride will be used to calibrate the conductivity meter.

9) Thermometer; A thermometer will be used to measure the temperature of the ground-

water at the time of sampling.
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10) Water Depth Indicator: A Soiltest, Inc., Model DR-760A water level meter or

equivalent method, such as an electronic meter or weighted tape, will be used to

determine the water level of the wells prior to sampling. The depth indicator will be

cleaned between sampling locations as per Section 2.0, 4a - 4d.

11) Plastic Sheets: Plastic sheets will be placed on the ground around or adjacent to each

well during sampling to prevent surface soils from coming in contact with the sampling

equipment. Each sheet will be discarded after the sample has been taken, and a different

sheet used at the next well. The used plastic sheets will be disposed of properly by SWP

at an approved disposal facility.

12) Measuring Tape: A calibrated measuring tape may be used to determine water levels

and total depths in the wells.

13) Five Gallon Pail: To contain the ground-water during purging.

14) Beaker: To be used when measuring pH, specific conductance, and temperature.

15) Sealing Tape: Used to seal the sample shipper and/or sample containers prior to

shipping.
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5.0 WELL PURGING

5.1 Examination of the Well

1) The order in which wells are to be purged and sampled is from background wells to

downgradient wells.

2) Identify the well and record the well number in the field log book, using a

permanent, waterproof pen.

3) Verify that the well is not damaged. Immediately notify the site environmental

manager if well damage is suspected.

4) Don new disposable gloves. A different pair of gloves will be used for each well.

5) Place a clean plastic sheet on the ground around the well to prevent surface soils

from coming into contact with the purging and sampling equipment.

6) Unlock the well and carefully remove the well cover to avoid causing foreign

material to enter the well. Place the cover on the plastic sheet.

7) If needed, the exterior and interior of the exposed riser pipe should be wiped with

clean filter paper (or equivalent) and deionized or distilled water.

8) Remove the dedicated bailer from the well and place it on the plastic sheet. If any

part of the bailer is submerged in water, measure the water level before removing

the bailer. If this is impossible, remove the bailer, pour water from it back into well

and then proceed with water level measurements. If this bailer is in the water, note

this in field log book. After purging and sampling, if the bailer was submerged in

water due to high water level, label bailer and store elsewhere on site. If bailer was

submerged in water due to detachment of support, reartach bailer and leave in well

suspended above water.
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5.2 Ground-Water Elevation Determination Prior to Purging

1) Each well is marked with an easily identifiable permanent reference point (surveyed

to an accuracy of 0.01 feet) that will be used when obtaining ground-water level

measurements.

2) Prior to purging and sampling, the ground-water level and total depth of the well are

measured using an electronic water level indicator, line with weight attached, or

calibrated measuring tape. The water level indicator cord is to be marked at five foot

intervals. The steel tape is to be marked at 0.01 foot intervals.

3) Turn on the water level meter if meter is used.

4) Verify that the instrument is working properly by pressing the check button.

5) Rinse the weight of the precleaned water level meter with solvent followed by

deionized water (See Section II).

6) Begin to lower the weight and cord attachment into well while watching/listening

closely for the first meter reading.

7) When the circuit is complete the needle will deflect or a buzzer will be activated.

8) Mark the point of the cord at the top of the PVC pipe (at the surveyed measuring

point), where the buzzer first beeps or the needle first moves.

9) Remove the cord from the well and measure from that mark to the nearest calibrated

mark on the cord (measured to the nearest 0.01 feet).

10) Record this number in field log book to calculate the elevation. Note: Groundwater

elevations are obtained by subtracting the measured water level from the surveyed top

of riser elevation.

11) Remove the cord from the well.
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12) Rinse the portion of the cord and probe which entered the well with solvent (IPA) and

deionized water. If visual oil is observed use a nonphosphate soap wash with tap

water followed by solvent (IPA) and triple deionized water rinse.

13) Place water level meter in its storage container and proceed with measurement of the

total well depth if the well is being sampled.

5.3 Measuring Well Depths

1. Using a sounder, water level indicator or weighted tape, measure the depth of the well

by lowering probe to the bottom of the well.

2. Record depth obtained in field log book.

3. If immiscible fluids (DNAPL - Dense Nonaqueous Phase Liquids) are present ex.,

floaters, sinkers, record observation in the field log book. Using string, tape, or

monofilament with weight attached to end, measure the thickness of the oil present.

4. If a measuring tape is used, clean the tape and attached weight. See Section II.4.

String or monafilament must be properly disposed of by SWP personnel.

NOTE: At a minimum, total depths will be measured annually.

5.4 Purging the Well

1) If a separate immiscible phase liquid is visually detected in the purge water during the

purging process, this will be noted in field log book.

2) All purge water from wells containing visible free oil must be disposed in the POTW

pre treatment system.

3) For wells which do not purge to dryness, a minimum of three well casing volumes of

standing water should be removed from the well prior to sampling. This volume can

be calculated by using the following formula:

5-3



V(gal) = h x conversion factor x 3 (volumes)

V(gal)x3.79 = V(liters)

where:

V = volume of water to be purged measured in gallons

h = linear feet of standing water in the casing [h=total well depth-depth to

water]

Conversion factor: See Table below.

SAMPLE VOLUME FACTOR (CONVERSION FACTOR)

Internal Diameter Fluid Gallons Milliliters
of well casing

(inches) rV=5.22(ID)21 rV=0.0408(ID)21 rV=154.4(ID)21
1/2

3/4

1

1 1/4

1 1/2

2

2'/2

3

4

1.31

2.95

5.22

8.16

11.74

20.80

32.60

47.00

83.50

0.01

0.02

0.04

0.06

0.09

0.16

0.26

0.37

0.65

38.6

86.9

154.4

241.3

347.3

617.6

965.0

1390.0

2470.0

4) Generally, dedicated PVC bailers are to be used throughout the facility. These bailers

are to be stored within the well to which each is dedicated. They are to be securely

suspended above the level of ground-water within the well.

5) Clean the bailer prior to use. Rinse with distilled water, laboratory grade Isopropyl

Alcohol, and finally, rinse three times with distilled water.

6) Catch the rinse water (obtained from the final rinse of the bailer) and place it in the

bottles labeled "equipment blank." One equipment blank per 20 samples will be

collected per sampling event. The equipment blank will be analyzed for the same

parameters as the other samples. Trip blanks will also be provided and analyzed for

the volatile parameters on the constituent list.
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7) During purging of the well, the intake opening of the purge device should be

positioned just below the surface of the water. If the water level drops during

purging, the intake should be lowered as needed to maintain flow.

8) Remove the calculated amount of water from the well by bailing and collecting it in a

container of known volume (5 gallon pail). Determination of pH, specific

conductance, and temperature is necessary during the bailing process. Record all

measurements in the field log book.

9) If a well purges to dryness, but recharges rapidly, the purging rate should be reduced

so as to maintain a relatively constant water level in the well during the purge (i.e.,

match the purging rate to the recharge rate of the well).

10) If a well purges to dryness and is slow to recharge, only one well volume of water

needs to be purged.

11) In purging the well, the bailer is lowered to a depth sufficient to fill it. It is then

retrieved and emptied, repetitively. Dedicated bailers are to be used to purge shallow

wells and wells with limited volumes of water to be removed.

12) All well purging devices must be thoroughly cleaned prior to each use at a well and

prior to sampling ground-water to be analyzed. Thorough cleaning is to include

nonphosphate detergent washing, tap water rinse, Isopropyl Alcohol Rinse, and

deionized or distilled water rinse.

13) Once the calculated amount of water has been purged, pour away from the well head,

and if visible oil is noted, dispose on-site in the POTW treatment system.

14) All purging equipment must be stored and handled in a manner which minimizes the

possibility of accidentally contaminating it.
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5.5 Documentation

The sampling team should record the following information regarding the well purging

procedure in the field log book:

Day/Date/Time

Weather Conditions

Air Temperature

Condition of the well (rusty, bent casing, etc.)

Person(s) doing the purging

Type of purging equipment used

Ground-water level prior to purging

Depth to the bottom of the well

Volume of ground-water to be purged

Physical properties of purged water:

color

odor

turbidity

presence of non-aqueous liquids

All pH, specific conductance, and temperature measurements.

Volume of purge water.

Procedures for collection, measurement, and disposal of purge water.

Decontamination and cleaning procedures for equipment used at more than one

well.

Person(s) present during the purging process.
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6.0 SAMPLING

6.1 Sampling Devices

1) Samples shall be collected with the dedicated PVC bailers from the wells. These

bailers are not to be re-used during a sampling event without first being thoroughly

cleaned.

2) Each well in the monitoring network is to be sampled with the same type of sampling

device as it had been sampled previously. In other words, if Well X is sampled with a

bailer, it shall continue to be sampled with a bailer.

3) A new clean polypropylene, polyethylene, or nylon rope is to be used at each

sampling event. Used ropes are to be properly discarded.

6.2 Sample Collection

1) The clean bailer is to be lowered gently into the upper portion of the water column.

The bailer is to be removed gently from the water so that only minimal surging of the

well occurs.

2) Sample collection shall follow the sequence set forth below:

Sequence Parameter

1 Volatile Organic Compounds (VGA)

2 Acid Extractable Organics

3 Base/Neutral Organics

4 Total Metals

5 Sulfide

6 pH

7 Specific Conductance
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3) Sample jars for VOA should be filled with no airspace. Do not overfill the bottles

because some may contain preservatives. A funnel is not to be used.

4) If the recharge rate of the well is insufficient to obtain a complete suite of samples

within 24 hours after purging the well, as many of the required samples as possible

will be obtained with the water which is available in the well.

5) The physical appearance of the ground-water observed during sampling is to be

recorded. Observations of the samples are to be made when filling the sample

containers. These observations (e.g., turbid, visible oil) are to be recorded in the field

log book.

6) Immediately place sample bottles on ice.

7) Remove rope from bailer and have SWP personnel properly discard rope as well as

plastic sheet, gloves, etc.

8) Repeat same procedure until all wells have been sampled.

6.3 Sample Preservation and Shipment

1) Immediately following collection of the samples, place them in a cooler with

"freezer-pacs" or bags of ice in order to maintain sample integrity. To meet maximum

recommended holding times, the samples are to be shipped by overnight courier to

the laboratory.

2) The shipping container used will be designed to prevent breakage, spills, and

contamination of the samples. Tight packing material is to be provided around each

sample container and any void around the "freezer-pacs." The container is to be

securely sealed, clearly labeled, and accompanied by a Chain of Custody Record.

Paperwork is to be placed in a plastic bag within the shipper with the sample bottles.
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3) Ship the samples to the analytical laboratory by a means which assures arrival at the

laboratory the following day. Record the method of shipment and shipment number

(e.g., airbill number, if known) in the field log book.
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7.0 CHAIN OF CUSTODY

A Chain of Custody Form is an accurate written record which will trace possession and

handling of the sample from the moment of collection through laboratory analysis and final

recording of results. An example of a Chain of Custody Form is shown in Figure 3. A Chain of

Custody Form should accompany the sample bottles at all times.

The most practical way to minimize chain of custody problems is to involve the least

number of people and use standardized documentation. The activities associated with

establishing and maintaining a chain of custody can be summarized as follows:

• Each sample should be uniquely identified on the container(s). An example sample

label is shown on Figure 4.

• Samples should be properly packaged and dispatched as soon as possible to the

appropriate laboratory for analysis. Sample containers should be packed in a proper

sample shipper (i.e., cooler) along with the Chain of Custody Form, copies of pertinent

field records, and copies of analytical request forms (if used). Field personnel should

place a seal as specified in the EPA Document "Test Methods for Evaluating Solid

Waste," SW-846 Third Edition, on the sample shipper to indicate tampering.

• When transferring possession of the samples, the transferee should sign and record the

date and time of the Chain of Custody Form. Each person who takes custody should be

noted in the appropriate section of the Chain of Custody Form.

• Once the samples have arrived at the analytical laboratory, laboratory personnel should

reconcile the information on the sample label and seal against that on the Chain of

Custody Form. Discrepancies between the information on the sample and seal and that

on the chain of Custody Form and the sample analysis request sheet should be resolved
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before the sample is assigned for analysis. Samples should then be placed in a secured

sample storage room or locked cabinet until analyzed.

When filling out chain of Custody Forms, include the following information:

sample identification

sample log number

date and time of sample collection

number of bottles per sample

method of shipment

sample matrix (i.e., ground-water)

parameters requested for analysis

signatures of person(s) involved in the chain of possession

Figure 3 shows an example of a Chain of Custody Form.
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8.0 ANALYTICAL METHODOLOGY

All laboratory procedures used to analyze ground-water samples will be acceptable to the

Tennessee DEC. Where possible, these procedures will be those described in the US EPA

document "Test Methods for Evaluating Solid Waste,'' SW-846, third edition. The

procedures to be used for the parameters discussed in this plan are given in Table 5.
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Table 1
SITE SPECIFIC PARAMETERS,

SAMPLE CONTAINERS,PRESERVATIVES,AND HOLDING TIMES

2 , 4-dimethylphenol
2 ,4-d in i t rophenol
2-chlorophenol
2-methylnaphthalene
Acenaphthene
Acenaphthylene
Anthracene
Arsenic
Benzo (a) anthracene
Benzo (a) pyrene

(b)
(k)

Fluoranthene
Fluoranthene

Benzo
Benzo
Chromium
Chrysene
dibenzo (a,h) anthracene
Dibenzofuran
Ethylbenzene
Styrene
Fluoranthene
Fluorene
indeno (1,2,3-cd) pyrene
3-Methylphenol
4-MethyIphenol
Naphthalene
2-MethyIphenol
Pyrene

** pH
Phenanthrene
Phenol
**Specific Conductance
Sulfide

Toluene

1,2-Dimethylbenzene
1,3-Dimethylbenzene

1,4-Dimethylbenzene
Benzene
Carbazole

* 7 days before extraction
** Field Measurements

Sample Container

Glass
Glass
Glass
Glass
Glass
Glass
Glass
Polyethylene
Glass
Glass
Glass
Glass
Polyethylene
Glass
Glass
Glass
Glass
Glass
Glass
Glass
Glass
Glass
Glass
Glass
Glass
Glass

Glass
Glass

Glass

Glass

Glass
Glass

Glass
Glass
Glass

- 40 days after extraction

Preservative Holding Time

Cool to 4° C
Cool to 4° C
Cool to 4° C
Cool to 4° C
Cool to 4° C
Cool to 4° C
Cool to 4° C
HN03 to pH < 2
Cool to 4° C
Cool to 4° C
Cool to 4° C
Cool to 4° C
HN03 to pH < 2
Cool to 4° C
Cool to 4° C
Cool to 4° C
HCL to pH < 2
HCL to pH < 2
Cool to 4° C
Cool to 4° C
Cool to 4° C
Cool to 4° C
Cool to 4° C
Cool to 4° C
Cool to 4° C
Cool to 4° C

Cool to 4° C
Cool to 4° C

Zn (C2H302)2

HCL to pH < 2

HCL to pH < 2
HCL to pH < 2

HCL to pH < 2
Cool to 4° C
Cool to 4° C

*7 days/40
*7 days/40
*7 days/40
*7 days/40
*7 days/40
*7 days/40
*7 days/40
6 months
*7 days/40
*7 days/40
*7 days/40
*7 days/40
6 months
*7 days/40
*7 days/40
*7 days/40
14 days
14 days
*7 days/40
*7 days/40
*7 days/40
*7 days/40
*7 days/40
*7 days/40
*7 days/40
*7 days/40

*7 days/40
*7 days/40

*7 days/40

14 days

14 days
14 days

14 days
*7 days/40
*7 days/40



TABLE 2

Site Specific Parameters to be Analyzed

Volatile Organics Extractable/Base Neutral Organics
1,2-Dimethylbenzene Carbazole
1,3-Dimethylbenzene Chrysene
1,4-Dimethylbenzene Dibenzofuran
2-Methylphenol Dibenzo(a,h)anthracene
2-Methylnaphthalene Ethylbenzene
2,4-Dimethylphenol Fluoranthene
3-Methylphenol Fluorene
4-Methylphenol Indeno( 1,2,3-cd)pyrene
Acenaphthene Naphthalene
Acenaphthylene Phenanthrene
Anthracene Phenol
Benzene Pyrene
Benzo(a)anthracene Styrene
Benzo(a)pyrene Toluene
Benzo(b)fluoranthene
Benzo(k)fluoranthene

Inorganics
Arsenic
Chromim
Sulfide



TABLE 3

Method of Analysis

Extractable Organics SW-846 Method 8270B

Base Neutral Organics SW-846 Method 8270B

Volatile Organics SW-846 Method 8021

Chromium Method 6010

Arsenic Method 6010

Sulfide Method 376.2
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FIGURE II

WATER LEVEL DATA SHEETKfi;
Client/Facility:
Collector:

DATE WELL ID TIME

WATER
LEVEL
(0.01 ft)

WELL
DEPTH
(0.01 ft) INITIALS COMMENTS

Book2 CH Samp List
3:43 PM 5/30/2001

Rev. 01:1/22/97



<P^1 VANNAH LABORATORIES
1^9 ••• & ENVIRONMENTAL SERVICES, INC.

ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD

P O. NUMBER PROJECT NUMBER PROJECT NAME

CLIENT NAME TELEPHONE/FAX NO.

/
CLIENT ADDRESS CITY, STATE, ZIP CODE

/
SAMPLER(S) NAME(S) CLIENT PROJECT

SAMPLING

DATE TIME

MANAGER

/

SAMPLE IDENTIFICATION /

RELINQUISHED BY: (SIGNATURE) DATE

RECEIVED BY: (SIGNATURE) DATE

TIME

TIME

3

f

MATRIX
TYPE

CH 5102 LaRoche Avenue, Savannah, GA 31404 Phone: (912) 354-781 Fax (912) 352-0165
( 1 2846 Industrial Plaza Drive, Tallahassee, FL 32301 Phone: (904) 878-3994 Fax (904) 878 9504
CH 414 Soulhwesl 12lh Avenue, Deerfield Beach, FL 33442 Phone: (305) 421-7400 Fax (305) 421-2584
CU 900 Lakeside Drive, Mobile, AL 36693 Phone: (205) 666-6633 Fax (205) 666-6696
HI] 6712 Benjamin Road, Suite 100. Tampa, FL 33634 Phone: (813) 885-7427 Fax (813) 885-7049

REQUIRED ANALYSES PAGE °F

ifW ' ' •/ / NUMBER

•

/
/ STANDARD TAT
/

/ EXPEDITED TAT '

/ RFPORT 01 IF DATF

OF CONTAINERS SUBMITTED / * SUBJECT TO RUSH FEES

RECEIVED BY: (SIGNATURE)

RELINQUISHED BY: (SIGNATURE)

DATE

DATE

TIME

TIME

.FOR SAVANNAH LABORATORY USE ONLY ; : - . , - . v ' - v . •.; . ; . - • •
RECEIVED FOR LABORATORY BY: (SIGNATURE) DATE TIME • CUSTODY INTACT •. -

D - ; i — r -'-•'•'?•»•YES:QjNb:^

CUSTODY SEAL NO. . .-. A'.S.L. LOGNO. ..

; ' ;- :-.\ / ' V;: '.;. •;.•;';' ^^ 'r-., '- • . , ' ' • . ]• • v; <-.:• • • ' • . • • ;

RELINQUISHED BY: (SIGNATURE) DATE TIME

RECEIVED BY: (SIGNATURE) DATE TIME

LABORATORY REMARKS . _ .( . .... ^ .. ̂ ;,.~t. -, -1 i •...,•. . V

= •• -,v- ; ; --;'. -:;vv.j^>^^i^:^;- •



SAVANNAH LABORATORIES
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Analysis
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SOUTHERN WOOD PIEDMONT
CHATTANOOGA, TENNESSEE

= <=Ej LAW ENVRONMENTAL, NC. EXAMPLE OF
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JOB NO. 55-5272 FIGURE *



Appendix E

Inspection Record Forms



RECOVERY SYSTEM HIGH WATER/OFF FLOAT
SWITCH TEST RECORD

FLOAT
SWITCH
NUMBER DATE TECHNICIAN

FLOAT SWITCH
OPERATED
AS DESIGNED

COMMENTS OR
REPAIRS

This test must be conducted at least once per year for each Highwater/Off Float switch. The test must determine
if the switch is operating as designed. If the switch is not operating as designed, it must be retested.

Formal-1 Float Test Racord 1/98



Inspector Name.

Date of Inventory.

Time of Inventory.

QUARTERLY EMERGENCY RESPONSE
EQUIPMENT LIST

INVENTORY

Inventoried Required
Quantity Quantity Hern

3 Square Front Shovels

2 Industrial Brooms

3 Rakes

3 Large Hoes

5 Pair Nitrile Gloves

5 Pair Leather Gloves

2 Rain Suits - Jacket with Hood

6 Pair Vinyl Overboots

10 Tyvek Suits

5 Pair Safety Goggles

2 Respirators - Half Mask w/PNA cert.

1 Roll Heavy Plastic (20 x 100 - 6 mil polyethylene)

1 Roll Duct Tape

2 Rolls Absorbent Material

1 Centrifugal Pump

1 Fire Extinguisher 10 Ib.

2 Open Head Drums

2 Rolls Warning Tape

Description of Maintenance, Replacement or Addition to Inventory

The inventory must assure that each piece of equipment is available and in operating condition.

Revision Data 1/26/98 0merre*pli«t.doc



FIRE EXTINGUISHER CHECKLIST

SITE:

# INSPECTOR DATE/TIME CHARGED MOUNTED COMMENTS

Inspections must be conducted monthly for each site fire extinguisher.
Form»1-1 Fire Ext. 1/98



February, 1995

RESPIRATOR INSPECTION RECORD

Inspector

This checklist shall be filled out at least monthly for each site respirator or self contained breathing
apparatus. It may be used as a guide for other respirator inspections.

Respirator or SCBA No.
Date & time of Inspection
Face Piece
Elastic Bands
Cartridge Holder
Inhalation Valve
Exhalation Valve Assembly
Cartridge
Harness Assembly
Gaskets
Comments

The following additional items shall also be inspected on a self contained
breathing apparatus.

SCBA Number
Date & Time of Inspection
Connection Tightness
Valves
Connection Tube
Regulator Warning Device
Cylinder full of Grade D Breathing Air
Belt
Shoulder Straps
Gauges
Regulator
Comments

Enter a check beside each approved item inspected. Enter an X beside each
defective item inspected. Date of repair of defective items shall be noted
in comment section.

All respirators shall be inspected routinely before and after each use.
A respirator that is not routinely used, but is kept ready for emergency use,
shall be inspected at least monthly to assure that it is in satisfactory working condition.



YEAR: EMERGENCY LIGHT TEST LOG SITE:

30 SECOND TEST AND INSPECTION
LIGHT # JANUARY FEBRUARY MARCH APRIL MAY JUNE JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER

30 MINUTE TEST
LIGHT # TEST #1 DATE TEST #2 DATE

NOTE ANY REPAIRS OR COMMENTS:

o 30 Second Test and Inspection Instructions
o All emergency lighting should be tested and inspected at least every 30 days.
- Press the test switch for at least 30 seconds to check for lamp operation.
- Inspect light for cleanliness, connections and other operating features of
the light.

o 30 Minute Test
o An operation test should be performed every 6 months.

- Disconnect emergency light from normal AC power supply.
- Allow light to operate for 30 minutes.
- Reconnect to AC Power Supply.

o Each block on this Form should contain the date of the inspection/test
and the inspector's initials.

EMERGLGT 1/19/96



LOCATION

WASTE GENERATION/TEMPORARY STORAGE RECORD

Log #

|1. Accumulation Start Date

2. Description of Waste (Waste Type) Min% Max%

|3. Are there free liquids in the container(s)?

4. Method of Waste Generation (Source)

|5. Container Type/Size

[6. Number of Containers

[7. Empty space remaining in container(3/4, 1/2, 1/4, None)

8. If additional
waste type,

waste is added to the container, describe the date of addition,
and waste source (Modify items 2, 3, and 7 if necessary)

Weekly Container Ins
Name
Date
Time
Leaks
Cover
Label

section Record

Date/Description of any corrective action to container(s).

I Date of Shipment

This form should be updated each day a hazardous waste is generated and placed in the container.
Send the form to SWP's Manager of Environmental Compliance on the accumulation start date,
at the end of each month, and when the container is shipped.

Sample Grabbeffil f: | • : • - • • ? - / • :=.; ̂ L l̂umBeF |.i ''Ayr, ;̂ ,-.- [Analysis Results' Returned ^ ™£ £

Forms 1-1 wastegen 8/97



SOUTHERN WOOD PIEDMONT COMPANY
QUARTERLY WELL INSPECTION LOG

Well Specifications: for newly installed wells and repairs on old wells

2 concrete collar: 4" below ground

2" above ground

Weep hole above grout

Grout: 5" from top of PVC

Brass lock

ID tag on top of protective casing

Stenciled label on protective casing

Well-fitting cap

Visible survev mark/notch

WELL
NUMBER

Example:
MW-02C

WELL
LABELLED

Yet

CAP
IN PLACE

No

WELL
LOCKED

Yet

GROUT &
WEEP HOLE

IN
PLACE

Ye.

CONDITION
OF

CONCRETE
COLLAR

Cracked

DATE:

PLANT

INSPECTORS SIGNATURE

DATE SUBMITTED TO SWP

VISIBLE
SURVEY
MARK

Yes

ID
TAG

LEGIBLE

Yw

COMMENTS

Cap put on well 2/10/91

Collar poured 2/38/91

Wellinip.xls
Rev 1:2/98



POST-CLOSURE RCRA REGULATED UNIT SITE INSPECTION
Southern Wood Piedmont Company

Inspection Item

Reason for Inspection
Routine/Rainfall Date

Cover Erosion (yes/no)

Settling or Sinking
of Cover (yes/no)

Drying out or Cracking
of Cover (yes/no)

Ample Groundcover
(yes/no)

Woody Plant Infiltration
(yes/no)

Drainage OK (yes/no)

Security Devices Intact
[yes/no)

Comments

Name and Signature
of Inspector

Date Inspected and Time

Note: The above items will be inspected at least quarterly or after a major storm event.




